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HIGH-FREQUENCY A.C. RAILWAY 
TRACTION. 


OnE of the joys of electrical engineering science is that 
one never knows what will come next. The unexpected 
i; always happening. Sometimes, it is true, the result 
approximates more closely to a mole-hill than a moun- 
tain, but fortunately in many cases the product of an 
apparently minor observation ultimately becomes of im- 
mense importance to the industry. ‘As examples, we 
may cite the coherer, discovered as long ago as 1835, 
with the aid of which Marconi carried out his first sue- 
cessful experiments in wireless communication ; or the 
Edison effect, which was applied by Fleming and de 
Forest to wireless telegraphy with such extraordinary 
consequences. 

Now we are invited by M. Maurice Leblanc, Hon. 
M.I.E.E., to consider the possibilities of the three- 
electrode valve in an entirely new and unexpected field 
—no less than the electrical operation of railways! 
How this is to be done—dispensing with the use of 
sliding contacts—is explained elsewhere in this issue. 
We need not point out that the proposal is as yet no 
more than an idea; a vast amount of investigation, ex- 
periment, and research would be necessary before it 
could be carried into effect. But we must tender our 
congratulations to the inventor on the remarkable in- 
genuity and breadth of vision which he has displayed, 
first in developing the methods of conversion from direct 
to alternating current of high frequency, and from the 
latter to current of ordinary frequency, described in our 
last issue, and secondly, in conceiving and working out 
the idea of applying them to so heavy a branch of engi- 
neering as the propulsion of railway trains. There are 
many obvious difficulties in the way—the development 
of the three-electrode ionic valve on the large scale 
required, the construction of the novel type of overhead 
condenser-conductor, and the perfecting of the accessory 
apparatus, all involve wide departures from existing 
practice ; but whilst the achievement of the ideal of M. 
Leblanc may be a matter of the distant future, we can- 
not but admire the audacity of his genius, and wish 
him the suecess that his painstaking efforts have 
deserved. 

We may recall the fact that previous attempts have 
been made to supply propulsive energy to trains with- 
out physical contact—but, of course, on very different 
lines. In 1890 the ‘‘ Portelectric’’ system was ex- 
hibited in Boston, U.S.A., in operation on a track 3,000 
feet long; a small carrier running on rails passed 
through a succession of fixed solenoids, each of which 
communicated to it an impulse by electromagnetism. 
This idea was revived in the Bachelet levitated railway 
in 1914; in this case the inventor not only propelled the 
car by solenoidal impulses, but also supported it by 
electromagnetic repulsion from the track. In the late 
nineties a scheme more directly comparable with M. 
Leblane’s was put forward—namely, to lay conductors 
along the whole length of the track, half surrounded by 
laminated iron, the cars carrying coils and similar iron 
cores which with the track equipment completed the 
magnetic circuit of a transformer, a clearance air-gap 
being provided between the two sets of laminations. M. 
Leblanc adopts this plan in principle, but omits the iron 
cores and uses current of very high frequency—besides, 
of course, making many other innovations. We hope 
his scheme will have a better fate than its forerunners. 

Incidentally, we may remark that even if the traction 
scheme comes to nought, the converting apparatus will 
certainly find ‘other, less imposing, applications in 
science and industry. 
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In view of the statement of the sec- 
Tramway retary of the Municipal Tramways 
Troubles. Association that municipal authorities 
operating tramways last year incurred 
a loss of over £840,000, it is clear that something must 
be done to enable these undertakings to make ends meet. 
The course adopted by the employers has been to pro- 
pose a reduction in wages of twelve shillings a week, 
in three stages at intervals of one month. The employés 
are strongly protesting against the proposal, which in- 
volves the abolition of the existing sliding-scale agree- 
ment, and a national conference of the Transport and 
General Workers’ Union has been called for Monday next 
—three days before the expiration of the notice, which, 
so far as it relates to the termination of the agreement, 
was issued as long ago as June 21st. 

On the other hand, certain of the Tramway Comuit- 
tees—notably those of Sunderland and Newcastle 
—have announced that in their view the wages and con- 
ditions differ so widely in different districts that the 
matter should be decided locally, and hence they propose 
to withdraw from the Joint Industrial Council. This, 
we think, would be an unfortunate decision, and we 
trust that wiser counsels will prevail. It has been proved 
by experience that most beneficial results can be derived 
from the direct association of representatives o: em- 
ployers and employed round the council table, and that 
friendly discussion on a national scale is infinitely pre- 
ferable to sporadic struggles. Withdrawals from the 
Whitley Councils tend to weaken their influence and to 
destroy the spirit of harmonious collaboration which 
ought to be cultivated in every branch of industry. At 
a mass meeting held at Manchester on September 3rd a 
proposal that Manchester and Salford tramwaymen 
should withdraw from the Council, implying that they 
would then fight the matter locally on their own behalf, 
was met with a storm of protest from delegates from 
other towns; clearly, then, the employés realise the 
advantages of the Whitley system. 

The workers have refused to submit the question to an 
Industrial Court; in this they follow the example set 
by the employers two years ago. They have also de- 
clared that the action of the employers has been dictated 
by the Federation of British Industries, a suggestion 
which, on the face of it, is absurd. 

It is to be hoped that some means will be found very 
quickly to settle the dispute—otherwise a national strike 
of tramwaymen is almost inevitable. 

THe fact that the German Govern- 
ment has authorised the free importa- 
tion of 200,000 tons of Chilean nitrate 
is not without significance. Before the 


Nitrate for 
Germany. 


war Germany annually consumed about 900,000 tons of 
nitrate, but by the production of synthetic nitrate she 
satisfied her requirements during the war, and since 
then she has only admitted 20,000 tons from abroad. It 
has been suggested that the increased cost of producing 
synthetic nitrate due to the depreciation of the mark is 
the reason for the new departure ; on the other hand, the 
same cause renders the purchase of foreign nitrate still 
more costly, and apparently there must be other factors 
at work that influence the situation. What these might 
be was a subject of discussion at the meeting of the 
British Association, where Dr. J. A. Harker stated that 
whereas in 1913 Germany produced 90,000 tons of 
nitrogen, she now made 290,000 tons, and would shortly 
be in a position to produce 500,000 tons a year. Thus 
in time of war she would have abundance of raw ma- 
terial for the manufacture of explosives as well as ferti- 
lisers for agricultural purposes. At the same time, she 
is replenishing her stocks of non-ferrous metals and 
seeking to regain control of the market. 


ARRANGEMENTS are now complete 
for the Gennevilliers visit, and the 
party will leave London on Friday 
afternoon, October 6th. Saturday 
morning will be devoted to an inspection of the high- 
power wireless installation at the Eiffel Tower. The 
afternoon will be spent at the Gennevilliers power 
station, the visitors returning to Paris in the early 
evening. 

On Sunday there will be an excursion to Versailles 
and Malmaison, for those members of the party who 
desire to visit these well-known places. On Monday the 
party will leave Paris at 8 a.m. for Arras by train, and 
from Arras will motor by way of Vimy and Lens to 
Beuvry, where the new large power station of the Cie. 
des Mines de Vicoigne et Noeux will be visited. After 
luncheon at Béthune, by way of La Bassée and Hulluch, 
Pont-a-Vendin, near Lens, will be reached, where the 
new station of the Société des Mines de Lens is situated. 
Close to this station is one of the 45,000/15,000-volt 
sub-stations of the Cie. du Nord. The party will then, 
after inspection of these stutions, reach Lille, where the 
night will be spent. 

On Tuesday morning it is hoped to visit one of the 
latest electrically-equipped cotton mills of Lille, and 
then to return by way of the Menin road to Ypres and 
so on through Poperinghe to Hazebrouck, where the 
train for Calais will be taken, enabling the party to 
reach London at 7.30 on Tuesday evening. Apart from 
the fact that the stations to be visited lie in some of the 
most famous battle areas of the war, the overhead work 
and small sub-stations will prove of great interest, as 
will also the building and civil engineering work. 

Full details will be sent to members at the end of the 
present week. 

The party is now complete, and further applications 
can only be considered in the event of certain members 
finding it impossible to attend. 

It should be noted that those who cannot spare time to 
take part in the northern portion of the tour can return 
te London early on Monday morning. 


The Genne- 
villiers Visit. 





Tue Hull meeting of the British Asso- 
ciation came to an end on Wednesday 
last, the members having had a very 
busy time following a crowded pro- 
gramme. It is unfortunate that the results of these 
meetings cannot be gauged, although there can be no 
doubt as to their usefulness in acquainting those en- 
gaged in a particular branch of science with the latest 
developments in other departments, as well as in co- 
ordinating the results of workers in different fields. It 
is unfortunate again that so much of the proceedings 
should reach the public in a distorted form, giving the 
impression that the sole object of the meeting is to pro- 
vide sensational newspaper headlines. What is needed 
is a series of abstracts of the leading addresses written 
in simple language ‘‘ to be easily understanded of the 
people,’’ but unless individual authors could be pre- 
vailed upon to do this as well as to produce the usual 
Journal abstract, the work would be too heavy for the 
Association officials. 

One of the most remarkable features of the Hull 
meeting was the demonstration of the ultra-micrometer 
by Prof. R. Whiddington. The way in which the 
changes in frequency of oscillating valve circuits are 
employed in making extremely minute measurements is 
remarkably ingenious and even fascinating. The possi- 
bilities of the device are mentioned in the abstract of 
Prof. Whiddington’s remarks appearing in our record 
of the proceedings. Several other devices of an elec- 
trical nature for biological purposes also formed in- 
teresting subjects of study for members of the physics 
and mathematical section. 

The selection of Sir Ernest Rutherford as the next 
President is a matter upon which we congratulate both 
Sir Ernest and the Association. It is noteworthy that 
the last physicist President was Sir Oliver Lodge, who 
occupied that position in 1913. 


The British 
Association. 





wT 


pomere 














he 


ed 
en 
he 
re- 
ial 
the 


ull 
ter 
the 
are 
s is 
SS1- 
t of 
ord 
2lec- 
in- 
ySics 


next 
both 
that 

who 





fs 


a 








Vol. 91. No, 2,338, Szpremser 15, 1922.) THE ELECTRICAL REVIEW. 863 





FRANCE REVISITED. 





Impressions and Comparisons, 





By THEODORE RICH. 





Ir is nearly four years since the Armistice, and it is very 
interesting to some of those who came into close contact 
with French affairs during the war to visit again some 
of the districts and to exchange opinions with some of 
those connected with electrical and allied matters ; there 
is, however, always a tendency to view what other people 
are doing through rose-coloured spectacles. Although 
France is so close to us, too many English people take 
their ideas of French people from spicy novels or Paris 
Music Halls, and they cannot understand that under- 
neath a somewhat frivolous exterior there is a large fund 
of rock-bottom common sense. During the war many 
British officers used to say that if a company of French 
soldiers were put on a job it often seemed as if they were 
doing little or nothing, whereas it was soon found that 
they got through a surprising amount of work. 


ELectricaAL DEVELOPMENT. 


Long before the end of the war plans were being made 
to use electricity as a factor for national reconstruction, 
and whilst many schemes are still in the air, a large 
amount of work has been accomplished. Although in 
the United Kingdom, to the well-merited amusement of 
electrical men throughout the world, anything over 
3,000 volts is called ‘* extra-high-pressure,’’ yet abroad 
in many countries from twenty to eighty times this volt- 
age with aerial transmission is not merely being talked 
about, but is being actively developed, and, strange to 
say, sheep can browse and small boys play in the neigh- 
bourhood without fear of instant death. The lattice 
supports of a line under construction, to be ultimately 
worked at 100,000 volts, connecting Boulogne with the 
Bethune coalfields, Gan be seen on the downs near Cape 
Gris-nez, little more than an hour’s run from Croydon 
as the aeroplane flies; but we are likely to have many 
conferences, to appoint many score of officials, and to 
waste gallons of ink and tons o1 paper before the Dover 
coalfield is connected up with London. 


Pusitic Utitity aNnp Private ENTERPRISE. 

Comparisons may be odious to professional politicians 
and to interfering pork-butchers and drapers who talk 
glibly about “‘ load factors,’’ but the fact remains that 
in France, where private enterprise is encouraged, elec- 
tricity is much more widely dispersed, especially in the 
country, than at home, and since the Armistice people 
have not merely talked but done things. 

The average Frenchman, black-coat or corduroy, has 
something put away in a stocking, and the stocking is 
usually of the kind out of which he expects interest; he 
knows by sad experience why so many men nowadays 
go into national or local politics, and he prefers to leave 
an expert’s job to an expert man, and has perhaps an 
aversion to the placing of unearned sums for the “ relief 
of rates.”’ 

In France there is a system by which if a railway, elec- 
tricity, gas, water supply or similar undertaking is 
termed a ‘ Public Utility,’’ then many facilities and 
certain compulsory powers can be given to it, and al- 
though the wayleave problem is by no means solved, the 
fact that in France there are per head of the population 


- probably twenty to thirty times as many yards of over- 


head lines as in the United Kingdom shows that such 
difficulties as exist have largely been got over. 

The French Post Office has apparently realised that 
cheap electric power benefits the public, and therefore 
encourages postal business, and if one can judge by the 
proximity of telegraph and power lines, then the 
obstructive and unfair policy of our Postmaster- 
General, as exemplified in the Blackpool and Fleetwood 
tramway case, has but little counterpart in France. 


As a whole, people in France recognised that business 

could not be revived on the Micawber system of 
‘‘ waiting for something to turn up,’’ but that effort and 
co-operation were necessary, and it should be noted that 
under the system in vogue, under certain circumstances, 
pig-headed local obstruction can be over-ruled. There 
has been but little alteration in the general French 
electricity supply laws and regulations, although water 
power is now the subject of a new law, and apparently 
recent developments have not necessitated the creation 
of many new highly-paid official appointments. 
Our early electric lighting Acts were based on the 
lack of principle’’ that reward for enterprise was 
little less than a crime, and the outery about oil rights 
shows that the British people have not learned the 
lesson. In France, practically the whole of the electrical 
enterprise is in the hands of companies (some of them, 
it is true, assisted in various ways hy the Government) ; 
therefore local red tape and difficulties about expansion 
of areas of supply are much less met with there than 
in this country. 


“sé 


Gas and E.Lecrriciry ComMPaNiEs. 

According to French law, monopolies have been 
granted in many areas for lighting, and therefore as 
gas companies were first in the field, in many parts elec- 
tricity is supplied by a gas and electricity company. In 
larger towns this system certainly does not seem to have 
interfered with the development of electricity supply. 
In many supply companies’ show-rooms gas fires can be 
seen alongside of small motors, electric irons, and 
toasters. The combined companies as a whole seem to 
encourage electricity for lighting and motive power and 
gas for cooking ; it may be noted, however, that many of 
the French gas cookers and hot plates, finished off in 
green, blue, and brown fireproof enamel, have a most 
attractive appearance. ‘here is no monopoly in France 
for power supply or for lighting used in commercial 
undertakings as accessory to power use, and in certain 
parts of the north, power was available before the war 
from more than one source ; there is now, however, much 
more give and take between companies than there was 
before. 

Tue Drivine Force. 

The people in France (and for that matter in Italy) 
were dependent very largely during the war on the 
supply of coal from England, and when sitting with 
en pty fire grates, they were utterly disgusted to read in 
their newspapers about the continuous strikes, demands 
and deliberately limited output of the once hard-work- 
ing British miner. After the armistice, the ‘‘ lid was 
put on it’’ by the proceedings of the Coal Commis- 
sion and the vote-cadging policy of eur Govern- 
ment in forcing the French people, whose Mines had to 
a large extent been smashed up, to pay a high price for 
coal to enable coal consumers at home, with votes to sell, 
to have domestic coal below cost. The French railway 
companies were at their wits’ end, and the name of Eng- 
land began to ‘‘ stink in the nostrils ”’ 
consumers of coal. 

The French Government therefore was determined to 
encourage the wholesale electrification of the railways, 
using water power as far as practicable, and to assist 
electricity supply as much as it could—once bit result- 
ing in twice shy; the ill-wind brought about by British 
colliers, trimmers and politicians has done’ a good deal 
t» fill the order books of French electrical manufacturing 
concerns. 


of many large 


RAILWAY ELECTRIFICATION. 
A provisional programme has been drawn up for the 
electrification of the trunk railroads in France, and a 
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start has already been made in the South. The Govern- 
ment is encouraging the interchange of power not merely 
between supply companies, but also between railway 
companies and power consumers, the very idea of which 
would send Parliament Street and Victoria Street ‘‘ into 
fits.’? For instance, in order to be in a position to sell 
its seasonal surplus power, the Midi Railway Company 
(which operates in a zone along the Pyrenees from Bor- 
deaux to Toulouse and the Mediterranean) has adopted 
50. periods for generation and distribution to sub- 
stations, the objections to 50 periods for conversion to 
high-pressure direct current having apparently been 
got over. The Government has definitely decided to 
support direct current high-pressure traction for stan- 
dard-gauge railway electrification. 

The steam-hauled suburban traffic at some of the Paris 
stations, notably at St. Lazare, is remarkable, the num- 
ber of morning and evening passengers being compar- 
able with that of Liverpool Street; the comparatively 
small amount of third-rail electrification which exists 
round Paris will be largely increased before long. Owing 
largely to the Octroi system, that is to say, the collection 
of a material proportion of the local rates by means of 
a tax on goods and materials brought in, the Paris 
Underground system has not extended beyond the old 
ring of fortifications; this distinctly limits the useful- 
ness of the lines, as it means an enormous amount of 
interchange traffic at some of the big stations. The sys- 
tem of fixed fare for any distance on the Metro. still 
prevails. 

Tramways, Lignt Ratbways AND Roap TRaFFIc. 


The enormously increased cost of running tramways 
and light railways, owing very largely to the demands 
of labour has, as at home, led to great difficulties, and 
in some places the rolling stock is in poor condition. In 
some places the public refused to pay the higher fares 
necessitated by the ‘‘ demands,’’ and the tramways have 
heen shut down altogether. The eight-hours’ system 
encouraged but not adopted by Germany is being recog- 
nised in many quarters as madness during a reconstruc- 
tion period—professional politicians in France having 
lad the ballot box to face as in other countries. 

There are many hundreds of miles of metre-gauge, 
steam-driven light railways worthy of the name, many 
lines being owned or partly financed by local authorities. 
‘To meet extra costs and the eight-hours’ policy the ser- 
vice has been cut down to a minimum, to the obvious in- 
convenience of the public; an attempt is being made in 
one or two quarters to ease the situation by the use of 
petrol-driven rail-cars. 

It is interesting to note that while Parliament at home 
has blocked clauses which would give a free hand, re- 
garding motor road traffic, to railways, which pay 
hundreds of thousands a year through the rates for the 
upkeep of roads, in France, on the contrary, the rail- 
ways, especially the Orleans, the Midi, and the Paris- 
Lyons and Mediterranean, have done a great deal to 
develop charabane road traffic in Auvergne, the 
Pyrenees, and the French Alps respectively. The 
theoretical danger of monopoly has not been realised, as 
small loeal concerns frequently quote lower fares, and 
the companies have realised that even where the road 
traffic parallels the railway, the business brought into 
the district by the tourists and therefore the freight of 
commodities will very much more than balance the dis- 
advantages. 

Although a railless trolley system was exhibited at the 
Paris exhibition over twenty years ago, it seems that 
such systems have not made much progress in France ; 
and although France may be called the home of the auto- 
mobile, yet apart from Paris and some other large towns, 
the motor’ omnibus system has not been greatly 
developed. 


E.ecrriciry Suppliers As Venpors or ‘ Jurce.”’ 


If one can judge by the developments which have taken 
place, suppliers of electricity in France seem to realise 
that they are vendors of a commodity, that the cost of 


what they sell comes down with the quantity sold, and 
that the customer must be attracted, not repelled. 

Some of the larger companies buy part of their sup- 
plies in bulk and sell a material part to local distribut- 
ing companies; they realise that if other people can 
supply in bulk more cheaply than they can generate, it 
pays to buy in bulk. 

There are probably ten times as many working men 
in France who have electricity in their homes as in the 
United Kingdom; the wiring systems mainly used seem 
to be simple and not as a rule based on any special 
stunts ’’ necessitating ‘‘ So-and-so’s’’ fittings and 
wiring; and connection to overhead lines is of the 
simplest and most practical description. The almost 
universal use of lamps at from 110 to 125 volts enables 
cheap wiring to be used without causing a nightmare to 
the supply companies. It comes about therefore that 
electric light poles can be seen in many villages which 
are being re-built in the devastated area. 


sé 


INTERCONNECTING NETWORKS. 

France is gradually being covered by a network of 
power lines, and it is the policy of the Government to 
encourage co-operative interconnection of supply. To 
this end some interconnecting trunk lines have been put 
up by the Government to enable those responsible for the 
distribution of power to help one another as and when 
required ; an effort is also being made to interlink water- 
power areas with coal-power areas so that at times of 
ample water supply the coal consumption can be reduced. 

There is a difficulty in that the largest coal areas are 
in the North and the largest water power in the South ; 
the coalfield at St. Etienne to the south-west of Lyons is, 
however,’ in a very favourable position. In France, 
power from the glacier-fed Alpine streams is known as 
‘‘ white coal,’’ whereas power from the non-glacier 
Central Plateau and elsewhere is known as “‘ green 
coal.’’ Glaciers, of course, tend to form natural reser- 
voirs, and in view of the higher falls frequently met 
with in glacier districts, it can easily be understood that 
development is cheaper in the ‘‘ white coal ’’ areas than 
in the ‘‘ green.’’ 


Tue DevastaTep AREAS. 


In going through the devastated areas one is struck 
by the appearance of business, although in country 
districts things are not so far advanced as in the mining 
and industrial areas; in fact, so rapid has been the 
rebuilding that round Henin-Lietard and Loos it is 
difficult to see traces of war without looking for them. 
Although complaints are now being made that brick- 
work costs nearly ten times as much as before the war, 
yet it is obvious that the French bricklayer was not 
restricted to 300 bricks a day. 

In fact, it has been said that in many parts the spirit 
of the workers is very good, and they are doing better 
work than they did before the war; if this is the case 
it is to be hoped that the French people will get the 
reward they deserve. In the south one of the newer 
electrical concerns is advertising for labour. 

Little but rusting corrugated iron remains at some 
of the British war dumps, although in some parts the 
temporary shanties of the people remind one of the 
native part of a mining town in South Africa; the 
strategic railway lines and sidings have in most places 
been taken up. ‘ 

A great feature of the northern devastated area is the 
use of the interlocking Marseilles orange-coloured tiles, 
which make a very neat-looking job; they are used not 
merely for houses, but for factories, sub-stations, and 
buildings of all kinds. In some industrial buildings 
they are laid on light steel supports, making a non- 
conducting fireproof roof. In some areas old military 
60-cm. tramway material is used to haul bricks and 
cement about, and some of the German six-coupled light 
locomotives were seen at a depét near the River Oise, 


(To be continued.) 
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THE BRITISH ASSOCIATION.—IL. 





As in previous years, the reading of papers in most 
cases occupied fully the allotted time, and discussions 
were therefore postponed indefinitely, or were held pri- 
vately between groups of members after the session. 

Almost two thousand members took part in the Hull 
proceedings, and a goodly proportion of them attended 
the inaugural meeting on the evening of September 6th. 
Among those present were the Maharaja Rana, of 
Jhalawar, M. le Duc and Mme. la Duchesse de Broglie, 
Professors G. Gilson (Brussels), P. Langevin (Paris), C. 
Julin (Liége), Weiss (Strasburg), Drs. Mortensen, Jon 
Petersen and Jon Schmidt, of Copenhagen, Dr. E. B. 
Mathews (American Association for the Advancement of 
Science), and Drs. K. A. Anderson (Stockholm) and 
Edouard Le Danois (Paris). 

lt was announced that, having regard to the high cost 
vf text-books, Sir Robert Hadfield had given the Asso- 
ciation £50 a year for three years to enable grants to be 
given to universities for the purchase of books for the 
poorer students. 

Before introducing the new president, Sir Edward 
Thorpe, the retiring president, voiced the Association’s 
regret at the death of Dr. Rivers, who was to have been 
the president of the Psychological Section at the Hull 
meeting. (His successor is Dr. Charles 8. Myers. 
F.R.S., whose paper on ‘‘ Industrial Psychology and the 
Efficiency Engineer ’’ was abstracted in our last week’s 
issue.) Sir Edward also referred to the death of Sir 
Albert Rollit, a vice-president designate of the 
Economics Section. 

Prof. Sir Charles S. Sherrington then delivered his 
address upon ‘‘ Some Aspects of Animal Mechanism,”’’ 
after which an official welcome was extended to the Asso- 
ciation by the Lord Mayor of Hull (Councillor G. F. 
Wokes, J.P.), who proposed a vote of thanks to the 
President. This was seconded by Sir E. Sharpey- 
Schafer, who also thanked the Lord Mayor for the ex- 
cellent arrangements made for the convenience and com- 
fort of members. 

The report of the Treasurer (Dr. E. H. Griffiths) an- 
nounced the fact that Sir Charles Parsons had given the 
Association the sum of £10,000 to be used for general 
purposes. A legacy of £450 had also been bequeathed 
to the Association by the late Mr. T. W. Backhouse. 

The president-elect for the Liverpool meeting next 
year is Sir Ernest Rutherford, F.R.S., who has earned 
u world-wide renown for his researches into the 
structure of matter and kindred subjects. Mr. F. E. 
Smith, F.R.S., has consented to become joint general 
secretary in succession to Prof. H. H. Turner, who has 
held the office for about nine years. Dr. J. L. Myres 
will continue to act as the other joint general secretary. 

A few words must be said about the handbook to Hull 
and the East Riding, ably edited by Mr. T. Shepherd, 
M.Sc., F.G.S., the local honorary secretary. This is a 
volume of 532 pages containing a number of excellent 
photographic views of the districts described. Apart 
from a few notes upon ‘‘ The Rise and Progress of 
Hull,’’ by the late Sir Albert Rollit, little is said of the 
importance of the city to industry, or of the importance 
of the city’s own industries. The matter is principally 
historical, geological, and archzological, and is of great 
literary merit. The handbook has been admirably pro- 
duced by Messrs. A. Brown & Sons, of London and Hull. 

As stated in a previous issue, the papers of imme- 
diate interest to electrical engineers were practically 
nil, but the Economics Section produced several items of 
value to industrialists generally. One of these was the 
presidential address by Professor F. Y. Edgeworth, 
M.A., and the other a paper on unemployment insur- 
ance by Mr. J. L. Cohen, M.A. 

On the morning of September 8th, Mr. G. V. Maxted, 
of Messrs. Maxted & Knott, consulting engineers, des- 
scribed in some detail the works of the Humber Port- 
land Cement Co., Ltd., opened last year. This, 
similarly to the Stone works described in our issue of 
February 3rd last, is an electrically-driven works em- 


ploying a number of large induction motors. Power is 
obtained from the Hull Corporation electricity works— 
a distance of eight miles away—and an annual con- 
sumption of 10,000,000 kWh makes the company a good 
customer. 

There are one or two features of this works which are 
worthy of mention. The cement making plant was sup- 
plied by Messrs. Edgar Allen & Co., Ltd., Sheffield ; the 
motors were constructed by the English Electric Co., 
Ltd. At the works is a gyratory crusher weighing 70 
tons, belt-driven by a 150-h.p. motor. Two 300-h.p. 
motors drive grinding mills, and there are two coal- 
grinders each equipped with a 150-h.p. motor driving 
through reduction gearing. The largest motors in the 
works are those of 400 h.p., driving the clinker-grind- 
ing tube mills. The slurry mixer is a basin 66 ft. in 
diameter and 11 ft. deep fitted with a motor-driven 
‘*sun and planet ’’ gear for keeping the mixture in con- 
stant motion to prevent settling. Mr. Maxted also 
traced the history of cement making, and exhibited 
numerous examples of the raw materials and finished 
cements. The Humber works was illustrated by a num- 
ber of lantern slides, and a two-part film showing the 
plant at work was also ‘‘ screened.’’ In the afternoon 
a party from Section G was shown over the works. 

At a meeting of the General Committee on September 
8th, the election of Sir Ernest Rutherford as next year’s 
president was confirmed, and the invitation to hold the 
1924 meeting in Toronto was accepted. Professors 
J. T. Field and J. C. McFennan, of the University of 
Toronto, outlined the arrangements proposed for the 
meeting. A number of eminent scientists were 
appointed to the Council, including Dr. C. 8. Myers. 

On Saturday morning a party of about 50 members 
from Section G was conveyed by charabane through and 
around the Hull docks, the arrangements being made by 
the Board of Directors of the North-Eastern Railway 
Company. The party first visited the largest of these, 
the King George Dock, which has a water area of 55 


acres and quays totalling 8,163 ft. in length. The 
cargo-handling arrangements are of the most modern 
type, and for the most part electrically driven. An 


idea of the value of this load to the Corporation may be 
obtained from the fact that a bulk supply of 2,000 kW 
is taken for many hours during the day. The energy 
is received at a sub-station at a pressure of 6,600 V 
(50 cycles, 3-phase) and dealt with by a single motor 
converter with an output pressure of 440 V d.c.; the 
three-wire system is employed. The pumping machinery 
consists of four sets of three-throw pumps driven 
through reduction gearing by 200-h.p. shunt-wound 
motors. Each set is capable of pumping 250 gal. per 
minute; the hydraulic pressure is 800 lb. per sq. in. 
The motors are automatically started and stopped by the 
action of the hydraulic accumulators, which operate, by 
means of relays, tramway type controllers. In the 
graving dock are two centrifugal pumps, with a capa- 
city of 36,000 gal. per minute, running at 370 r.p.m. 
Each of these is driven by a 400-h.p. shunt-wound 
motor. The starters for these motors are of the lever 
type with a magnetically-operated switch in the main 
circuit. There are also two drainage pumps driven by 
75 h.p. motors. The goods-handling equipment is very 
extensive. There are 53 electric cranes with lifting 
capacities ranging from 3 to 25 tons ; two coal conveyors 
each capable of dealing with 800 tons per hour ; two coal 
hoists of 500 tons per hour capacity; and a floating 
crane able to handle 80 tons per hour. In this dock is 
open water space amounting to 200 acres, and there 
are six ferro-concrete warehouses (222,750 sq. ft. floor 
area), a grain silo holding 40,000 tons, and a wool shed 
for 140,000 bales. The other docks, including the Alex 
andra and the Victoria, were also visited. These are 
not so extensive as the King George Dock, but are all 
well equipped, although electricity does not play such an 
important part in their working. The tour occupied 
only a little over two hours, but in this short time a good 
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acquaintance was made with Hull’s principal feature. 
Mr. Shaw, of the North-Eastern Railway Co., acted as 
guide. 

On Sunday, special services were arranged at the 
churches of various denominations. At Holy Trinity 
Parish Church the preachers were the Archbishop of 
York and Dean Inge; at St. Charles’s Roman Catholic 
Church the Rev. A. L. Cortie, 8.J., preached on ‘‘ The 
Relation of Science to Religion.’’ Rev. Sir James 
Marchant, K.B.E., LL.D., was the preacher at the 
Central Baptist Church. A large proportion of mem- 
bers made excursions to places of interest within a wide 
range. 

On Monday, the morning was devoted by Section A. 
to the study of physical instruments fur biological pur- 
poses, and in the afternoon an exhibition of some of 
these took place. A description follows of apparatus 
exhibited by Major Tucker, Prof. Whiddington, and 
the Cambridge. and Paul Scientific Instrument Co. 
Section I.—Physiology—participated in the morning’s 
discussion. 

The presidential address to Section F.—Economics— 
was delivered on Monday morning by Prof. F. Y. Edge- 
worth ; this dealt with the question of equal pay for men 
and women for equal work, and a short abstract will 
appear in our next issue. 





Physical Apparatus for Biological Purposes. 
Section A.—Mathematics and Physics. 


THe whole of Monday, September 11th, was taken up by the 
subject indicated in the heading. In the morning a discussion 
was opened by Prof. A. V. Hill, F.R.S., and the speakers in- 
cluded Major W. S. Tucker, Mr. F. E. Smith, F.R.S., Mr. 
Somerville Hastings, Mr. R. 8. Whipple, and Lieut.-Col. C. B. 
Heald, C.B.E., M.D. 

In the afternoon an interesting exhibition of some of the 
apparatus mentioned was held. Major W. S. Tucker, R.E., 
demonstrated ear-testing appliances made at the Signals Ex- 
perimental Establishment. 

The following is a description of the apparatus :— 

EAR-TESTING APPARATUS. 

A constant source of sound is actuated by an oscillatory 
current generated in an acoustic oscillator whose output is 
measured by a method suggested by Mr. F. E. Smith. The 
oscillator consists of a thermionic valve connected in the usual 
way for producing low-frequency oscillations. The inductance 
coils are free of iron, and are so designed as to give, with a 
2 mf. condenser, a pure note of 500 vibrations per second. A 
Duddell thermo-galvanometer is placed in the oscillating circuit 
and measures the current. Wires attached to the condenser 
plates connected through a resistance of 80,000 ohms lead 
away a certain fraction of the current for the purpose 
of producing the sound in a standard Sullivan receiver, capable 
of being clamped to the ear under examination. The receiving 
installation consists of a non-inductive Wheatstone bridge, the 
arms of which are of 1,000 ohms resistance, and one of these 
is capable of adjustment by intervals of 1 ohm. When balance 
conditions are secured no signal can be obtained in the tele- 
phone receiver on depression of a key in series with it. To 
secure noiselessness when the key is depressed a special Morse 
key is employed, vibrating between rubber stops and tilting 
a mercury column in a glass tube attached to the key. This 
mercury column makes contact between two platinum wires 
passed through the walls of the tube, which is quite air tight. 

The patient, being unaware of the nature or timing of the 
signal, can indicate by motion of his finger the moment of 
hearing or losing the signal, and in this manner the limiting 
strength of audible signal can be discovered and its value ex- 
pressed in terms of the out-of-balance resistance in the adjust- 
able arm of the bridge. For the purpose of applying a rigid 
test in which only one ear can perceive the signal it is the 
common practice to put the other ear out of action by subject- 
ing it to a continuous disturbing sound. Such sound is 
supplied by the vibration of the diaphragm of a second Sullivan 
receiver attached to the same head set. The necessary con- 
stant oscillatory current for this purpose is supplied by a coil 
mounted between the prongs of an electrically-maintained 
tuning fork having a known amplitude. In order to complete 
the test a distributing switch is employed, so that this same 
sound can be thrown into the receiver employed in testing the 
ear. Thus a maintained low-frequency sound is received by 
the ear, and at the same time the signal is imparted by the 
key. The faculty of hearing a sound more favourably with a 
disturbing sound than without it, termed “ paracusis,” can 
thus be -tested. The employment of transformers for intro- 
ducing this disturbing sound into the receivers inductively is 
essential to this apparatus. Great care is taken in the wiring 
so that no oscillatory currents from the acoustic oscillator can 
enter the telephone receiver except when the key is depressed. 
The scale of acuteness is approximately linear for variations of 
the variable resistance of the bridge up to 100 ohms; for 


values above this a special curve has been prepared, and indi- 
cates that the range of sounds varies in intensity from 1 to 
1,000. It is therefore suitable for very deaf people, as well as 
for those having acute hearing. 

Another apparatus exhibited by Major Tucker procures the 
amplification of heart sounds. This apparatus employs an 
electrolytic microphone coupled up with a four-valve Marconi 
amplifier of the resistance-coupled type. The microphone 
rests against the chest wall in the appropriate position, and 
the sound is heard by the usual telephones on the amplifier. 


MEASUREMENT OF AUDITION. 


Mr. F. E. Smita, F.R.S., demonstrated and described appa- 
ratus for the measuring of acuteness of hearing and other 
purposes. ‘The principle of the method is as follows: The 
current in a triode-valve circuit is caused to oscillate at an 
audible frequency, the value of the alternating current being 
directly measured by an ammeter in the main oscillatory cir- 
cuit. The frequency of the oscillation is varied by varying the 
inductance, or capacity, or both, and the intensity of the oscil- 
latory current is varied by varying the filament current. 
Included in the plate oscillatory circuit is the primary coil of 
a mutual inductance, the secondary of which is connected with 
a telephone or other receiver. By varying the intensity of the 
main oscillatory current, or by varying the mutual inductance 
between the coils, or by varying both, the note from the 
receiver can be rendered inaudible. If the amplitude of vibra- 
tion of, or the total energy emitted from the receiving 
mechanism is known the apparatus can be used for absolute 
measurements of acuity. The total energy can be measured 
by means of thermophones, by an electrostatic transmitter, or 
by piezo-electric crystals. 
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Fic. 1.—Metuop or MEAsuRING AUDITION. 


In fig. 1, v is the triode valve, L, and L,, inductances in the 
plate and grid circuits respectively, and c, is a variable con- 
denser. The current througn the filament Fr is varied by 
changing the resistance R, the battery b being of 4 or 6 volts. 

B is a high potential battery of 100 or 240 volts; in some cases 
the voltage of the ordinary lighting circuit may, if direct, be 
employed. A is a thermal ammeter, or a d.c. milliammeter 
together with a heater and thermo junction. To prevent 
excessive radiation, the coils Lg and L, are shielded by enclos- 
ing them in a double box of thin sheet iron and copper. The 
oscillator may have any desired range of frequency. The con- 
stancy of the frequency and the intensity of the oscillatory 
current are very good, and no audible note is produced until 
a telephone is in some way coupled to the circuits. Between 
s and 7, a silent key with mercury contacts is found to be very 
convenient. ) . 

The mutual inductance may be of various forms. During 
the war an air core transformer with a secondary coil capable 
of rotating about a vertical axis was used. In general, how- 
ever, it is more convenient to have two parallel coils Pp and s. 
p is in series with Ls, and the number of effective turns on Pp 
can be varied from such values as 1 to 10 to 100 by means of 
a switch K,. Such changes in P are practically without in- 
fluence on the oscillatory circuit c, .1,, as the impedance of 
L, is very great compared with that of P. The secondary s is 
in series with the telephone receiver T,. The receiver T, may, 
if desired, be placed in series with T,, or it may be used in a 
separate circuit. > : 

The frequency of the note is directly given on a dial con- 
nected to the condenser c,. It may be varied over a very 
wide range. The note from the valve set is very pure; if 
necessary, wave filters can be introduced. The coupling between 
the coils Pp and s may be made such that when the number of 
effective turns on P is a minimum any note may be made 
inaudible by reducing the filament current, the oscillations 
being still maintained. When the note becomes just inaudible 
the value of the oscillatory current, together with the reading 
of the switch k,, and the efficiency factor of the telephone is a 

measure of the acuity of hearing for the particular frequency. 
The sensitiveness of the ear varies considerably with change 
of frequency, and the relation between the two varies also with 
the age of the individual. 

The audibility of sound is influenced also by the presence of 
other noises and by the state of the ear as regards fatigue. 
Lord Rayleigh found the latter to be especially apparent with 
notes of very high pitch. In the apparatus diagrammatically 
shown i fig. 1, a key (K,) can be operated so as to produce dis- 
disturbing noises in T, or in T,. If T, and 7, are in series the 








3 
‘ 
Mi 
4 


ee ae 

















of 
eC. 
th 
ly 
is- 


he 








4 
4 
4 
t 
4 
4 
‘7 
5 
4 
q 
a 











Vol. 91. No, 2,338, Seprzunze 15,1922.]THE ELECTRICAL REVIEW. 867 





disturbing noises are produced in both. The turns of wire on 
s, which are connected to K,, are not in series with those con- 
nected to T,. An arrangement of this kind should enable 
quantitative measurements to be made of the effect of disturb- 
ances and of fatigue. 

If the mutual inductance between the coils is known, the 
apparatus enables one to measure the energy passing into the 
telephone, but not the acoustic energy transmitted to the air. 
Since the efficiency of telephone receivers, as transformers of 
electrical energy into acoustical energy, varies with the energy 
and the frequency, and since also receivers vary greatly 
among themselves, it becomes important to standardise the 
complete outfit, the telephone or other receiver being of par- 
ticular importance. 

Among the standard sources of sound which may be em- 
ployed are: The method described by Bragg (Engineering, 
June 13th. 1919), a pendulum method of determining very 
small amplitudes of vibration of a diaphragm when the fre- 
quency is known. The piezo-electric crvstal method. The 
Rayleigh disk method—which measures the mean velocity of 
the air particles at an anti-nodal point in a resonator. The 
thermophone method. in which very fine Wollaston wires or 
thin strips of metal foil are heated by an alternating current, 
or by both d.c. and a.c. The temperature of the wires varies 
periodically, and a temperature (also acoustical) wave is set 
up in the surrounding medium. For a particular type of strip 
thermophone the acoustical amplitude of the air particles can 
be calculated. Finally. there is the electrostatic transmitter, 
in which a special condenser is used and an alternating poten- 
tial applied to the plates. The plates are set in vibration and 
the electrostatic force is calculated. 


APPARATUS FOR VARIOUS PURPOSES. 

The Cambridge and Paul Scientific Instrument Co., Ltd., 
exhibited a large collection of apparatus for various purposes. 

This included a MacGregor-Morris anemometer similar in 
design to that described by us in connection with the Cardiff 
(1920) meeting of the Association.* 

Another exhibit was a Salomonson string galvanometer— 
a simple form of the Einthoven galvanometer. This had two 
copper fibres 0.01 in. in diameter. The magnification is about 
40 at a working distance of 80 cm. The galvanometer can be 
used in conjunction with a larger Einthoven galvanometer 
(fitted with a silvered glass fibre), the optical work in the 
small instrument forming the eye-piece of the large one. An 
electro-cardiagram and a pulse-tracing can thus be taken simul- 
taneously on the same plate. ‘ 

Two outfit types of hydrogen ion apparatus were shown, 
one for accurate research work, and the other for ordinary 
electrometric titrations. In the former outfit the e.m.f. is 
measured by a specially-designed potentiometer, in which the 
slide wire, contacts, and resistances are totally enclosed, thus 
being protected from corrosion and other deteriorating effects. 
This instrument reads directly to 0.2 millivolt. It is connected 
toa moving-coil galvanometer, the movement of the coil being 
observed by a lamp and scale. The potentiometer circuit is 
standardised by a Weston normal cell. The electrodes are of 
the Clark pattern, and comprise two hydrogen electrodes a 
connecting vessel and calomel electrode suitably mounted with 
rocker and motor. For blood work a special set of electrodes 
is supplied. ; ; 
‘ + ge ~~ titration work a direct-reading potentio- 
meter is supplied, the instrument consisting of a moving-coil 
galvanometer of the pivoted type, adjustable rheostat, battery 
and electrode-reversing switch. The e.m.f. of the electrodes is 
read directly on the scale of the instrument, which is calibrated 
in millivolts, the standard ranges being: 0-600 and 0-1 200 
millivolts. 


X-ray Electrons. 
By Pror. R. Wuippineton, D.Sc..—Section A. ; 

It has been known for many years that an approximate 
relationship exists between the energy carried by the moving 
electrons within an X-ray tube and the energy possessed by 
electrons liberated from surfaces illuminated by such a tube. 
The author was able to show some ten years ago that if the 
heterogeneity of such flights of electrons be disregarded, and 
only the speediest be considered, then very simple approximate 
relationships emerge. It may, perhaps, be sufficient to recall 
that the approximate relationship indicated that an element 
of atomic weight w emitting both K and L radiations caused 
electrons of speed up to w X10*cem/sec and 4 (w—50)10° cm/sec 
to be emitted from material surfaces on which these radia- 
tions were incident. ; 

The experimental method was not at the time capable of 
definitely proving the existence of groups of electrons of less 
speed, although very recently Simon has succeeded in improv- 
ing the methods sufficiently to do so. The method depending, 
as it does, on the absorption of the electrons in a gas and the 
measurement of ionisation is frankly an inaccurate one, and 
a fresh series of experiments, using a different method, with 
the object of obtaining more accurate results, were com- 
menced in 1920. ; 

It transpired that M. de Broglie, at about the same time in 
France, had the same object in view, and the author’s results 
are in general agreement. . 

The experimental method, in short, consisted in illuminat- 


*Etec. Rev., September 10th, 1920, p. 345. 





ing, with X-rays of definite wave length, a narrow strip of 
the element under consideration and observing the magnetic 
spectrum in vacuo of the X-ray electrons emitted. 

The main experimental difficulty was to get sufficiently 
powerful X-ray illumination. De Broglie used a Coolidge 
tube, but the author was able to get an even greater intensity 
by other means which need not be described in this abstract. 

The results of a large number of experiments showed that 
generally the magnetically-dispersed X-ray electrons yielded a 
line spectrum of comparatively simple appearance. Each line 
corresponded to a group of X-ray electrons of definite speed. 
It is probably the fastest of these groups which were investi- 
gated by the approximate method first mentioned. 

As was to be expected, the position of the lines is definable 
in terms of the frequency of the incident X-rays and the 
atomic number of the illuminated atom. It is an atomic 
phenomenon, and from the position of an X-ray electron 
spectral line it is possible to deduce the atomic level or ring 
within the atom from which the electrons were originally 
ejected. 

Thus if the energy carried in the original X-ray be W and 
that required to lift an electron from the K level be W,. there 
is a balance of energy (W—W,) if W is greater than W ,. with 
which the electron emerges from the parent atom. In the 
case of an X-ray electron from the L level the energy will be 
greater giving rise to another spectral line of energy (W—W,), 
and so on for the other outer levels. 

Each of these levels, therefore, contributes X-ray electrons 
of definite energy producing a line in the appropriate part 
of the photographic plate recording the spectrum. 

Nuclear electrons, such as have recently been investigated 
by Ellis, are not affected in these experiments since the Son 
energy available is not sufficient to disturb them. 

The incident energy W is defined by the quantum relation 
W=hy where y is the frequency of the incident X-rays, so 
that W is known. . 

Also Wx. Wy. &c., are known working back from the quan- 
tum relation W,=hy,. where yx. vz. &c., refer to the funda- 
mental X-ray frequencies of the element emitting the X-ray 
electrons. 

Thus it is possible to calculate and compare with experi- 
ment the position of the lines. 

Lantern slides showing the arrancement of apparatus and 
results obtained were exhibited by the author 


The Application of Oscillating Valve Circuits to the 
Measurement of Dielectric Constants and Magnetic 
Susceptibilities. 

By J. EB. P. Waustarr, M.A., B.Sc.—Section AA. 

THE applicability of the simple formula for the frequency 

(N=1/27/1tc) has been fully investigated. for low-frequency 

oscillations by the use of standard tuning forks, and for 

high-frequency oscillations by means of a standard wave- 
meter. [It has been shown that if c is the capacity of the 
circuit introduced by the condenser, \°c decreases as the fre- 

quency increases, but by the suitable choice of a-quantity c, 

n*(c+c) can be shown to be accurately constant over a wide 

range of frequencies. The introduction of ¢ indicates that the 
capacity in the formula for the frequency must include not 
only the capacity introduced by the condenser, but the 
capacity of all the various parts of the circuit, together with 
any change in the value of the capacity due to the use of 
high-frequency fields. This is further tested by using the cali- 

brated circuits to measure accurately the S.I.C. of air by a 

beat method. 

Results are obtained which are in excellent agreement with 
those obtained by previous investigators. 

The valve circuits have also been used for the measurement 
of low-order susceptibilities for steady fields. 

For this experiment the upper plate of a puarallel plate air 
condenser is clamped to a vertical upright, fixed rigidly to a 
steel base. The lower plate is fastened to a long brass rod and 
is suspended between two rigid vertical uprights by means of 
a thin steel wire under tension. The lower plate is thus free 
to move in a vertical plane, and the motion is controlled by 
the torsion of the wire. he specimen to be examined is 
suspended from the end of the rod, so as to lie between the 
poles of a powerful electromagnet. Before commencing the 
experiment, by means of sliding weights fixed to the rod, 
the lower plate is adjusted so as to lie horizontal when free, 
and the upper plate is fixed above it. The apparatus is essen- 
tially a delicate torsion balance, capable of measuring very 
small changes (0.01 dyne) of the tension applied to the end of 
the rod. 

It can be shown that if a uniform cylinder of material of 
section A, whose coefficient of susceptibilitv is K. is suspended 
in 2 horizontal magnetic field of varying intensity, there is a 
pull p downwards on the specimen given by p=Ka (H,?—4,?)/2 
where H, and nu, are the values of the magnetic field at the 
two ends of the specimen. Thus. by switching on the cur- 
rent through the electromagnet, the pull applied to the end of 
the rod is altered by this amount. This produces a small 
change in the distance between the two plates, and a corre- 
sponding small change in the frequency of oscillation of the 
circuit of which the condenser forms a part. In this way. by 
measuring the change of frequency. K can be calculated. This 
has been done in the case of bismuth and nickel carbonyl, and 
reliable results have been obtained. 
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The Application of the Ultramicrometer to the ‘Measure- 
ment of Certain Physical Quantities. 


By Pror. R. Wuuippineton, D.Sc.—Section A. 


THe ultramicrometer was devised by the author in 1919, when 
it was shown to be capable of measuring very minute changes 
of length or distance. It was possible to measure down to 
i0-* cm., a length comparable with atomic diameters. 

Briefly, the apparatus consists of two oscillating circuits, 
each maintained by a thermioffic valve. The frequency of 
the first circuit is affected by the change in capacity pro- 
duced by the motion of one condenser plate towards another ; 
this frequency change is made apparent by audible beats set 
up in conjunction with the second when suitably adjusted. 


[.—The Ultramicrometer used as a Thermometer. 

By fixing one condenser plate to a metal rod exposed to tem 
perature changes Mr. Sucksmith (Phil. Mag., 1921), working 
at Leeds, showed that it was easy to obtain indications from 
the instrument when the temperature changed by so little as 
10-6 deg. C, 


Il.—The Ultramicrometer used as a Pressure Gauge. 

Mr. Hare has’ succeeded in producing a very sensitive 
manometer by connecting one plate of the ultramicrometer 
condenser to a flexible metal diaphragm, so that small changes 
of pressure produced corresponding changes of frequency. 

He was able to measure a change of pressure of about 


7x10- mm. of mercury at atmospheric pressure, a result 
which, at the pressure he used, proves the instrument to be 
more sensitive than its predecessors. 


I11.—The Ultramicrometer Principle Applied to the Construc- 
tion of a Sensitive Microbalance. 

This has proved to be a problem not quite so formidable as 
originally thought. : 

Mr. Long, working in Leeds University Physics Laboratory, 
has already succeeded with very rough apparatus in detecting 
a mass so small as 4X10-9 to 8x10-°, This is of the same 
order of sensitiveness as has been obtained by ordinary 
mechanical means by Steele and Grant, Ramsey and Gray, 
and Petterson and Stromberg. 

The balance itself was of the Stromberg type in quartz 
At each end was carried a light aluminium disk, forming one 


plate of a condenser. When the balance turned one con- 
denser increased in capacity while the other decreased. 


They were both connected to valve maintained oscillation 
circuits adjusted to beat audibly in a telephone. Thus a small 
tilt of the balance manifested itself as a change in musical 
frequency, which was determined by comparison with a 
standard. 

The remarkable thing about the experiment so far is that 
the high sensitiveness obtained was with a load of. about 
1 gramme on a balance weighing 3 grammes hung from 
phosphor bronze strips of the ordinary sort used for. galvano- 
meters. It is expected that a far greater sensitiveness will be 
obtained with a new apparatus now in course of construction. 











MUNICIPAL TRAMWAYS ASSOCIATION § (INC.)—I. 





ANNUAL CONFERENCE. 





On Wednesday last the annual Conference of the Munici- 
pal Tramways Association was opened at Newcastle-on- 
Tyne. Over 250 delegates attended from all parts of the 
kingdom, The Lord Mayor (Ald. R. H. Millican, J.P.) 
and the Sheriff (Councillor James Lunn) gave a civic 
welcome to the Association in the Lecture Hall of the 
Literary and Philosophical Society, after which Ald. 
Richard Mayne, J.P., chairman of the Newcastle-on- 
Tyne Transport and Electricity Committee, read his 
presidential address. Thanks having been accorded to 
the President, Mr. Ernest Hatton, general manager and 
engineer of the Newcastle tramways, read a paper 
entitled, ‘‘ An Argument for the Penny Fare, Demon- 
trated by Actual Experience,’’ which was followed by a 
discussion. After lunch a paper by Mr. P. M. Heath, 
town clerk, Manchester, and an honorary solicitor of the 
Association, on ‘‘ The Legal Aspect of the Question of 
Electrolysis,’’ was read and discussed. 

On Thursday the proceedings were to be opened with 
a paper on ** Tramway Rolling Stock,’’ by Mr. E. 8. 
Rayner, general manager of the Hull city tramways, 
followed by a discussion on ‘‘ Highways Costs Borne by 
Tramways,’’ opened by Mr. H. Mattinson, general 
manager of the Manchester city tramways; and in the 
afternoon the subject for discussion was ‘‘ The Regula- 
tion of Traffic at Tramway Stopping-places’’; the 
London County Council had requested the Association 
to consider the question of promoting legislation to deal 
with this matter: In the evening the members of the 
Association were to be the guests of the Newcastle-on- 
Tyne Transport and Electricity Committee at dinner, 
and a presentation was to be made to Mr. J. M. 
McElroy. 

The annual general meeting is to be held this morning, 
and in the afternoon there will be an excursion by motor 
omnibuses to Chollerford to visit the Roman camp of 
Cilurnum and the museum at ‘‘ The Chesters,’’ followed 
by a trip to Hexliam Abbey, with high tea at Hexham 
before returning to Newcastle. 

An abstract of Mr. Rayner’s paper follows. 





Tramway Rolling Stock. 
By E. S. Rayner, M.I.E.E., 

General Manager and Engineer, Hull City Tramways. 

he (Abstract.) 

Tramcar Trucks.—In the endeavour to emulate railway roll- 
ing stock practice the tramcar designer has neglected the 
essential difference between the resilient sleeper track of 
the railways and the super-solid track of the tramways. Every 


conceivable device is used to make the tram-track absolutely 
rigid. I am not finding fault with this ideal—the circum- 
stances demand it. But the mistake from which tramways 
are suffering is that we have attempted to build our rolling 
stock on the same principles; rigidity has been our fetish. 
In my opinion, nearly all our troubles are traceable directly 
or indirectly ts this rigidity together with the excessive un 
sprung weight on our axles and the very inadequate spring- 
ing of the remainder of the tramcar. 

It is obviously impossible to have a resilient tramway 
track; we must, therefore, provide the necessary resiliency 
in the design of our rolling stock. We must have lighter 
cars, and that means lighter equipment. 

Mr. Munro, in his paper on “ Railless Electric Traction,”’ 
vives the comparative weight of double-deck vehicles per 
seat as follows :—Petrol bus 256.4 lb. per seat, railless 297 Ib. 
per seat, tramcar 440 lb. per seat, showing that tramears are 
very nearly 50 per cent. heavier than railless. These figures 
represent a total weight of about 74 tons in the case of the 
railless vehicle and anything from 11 to 15 tons in the case 
of the tramcar. This weight should easily be below 9 tons. 

Mr. Spencer, in his paper, complained that there had been 
no material change in tramcars, and I agree with him. The 
motors are better and heavier; the equipment is better and 
heavier; the bodies are better and heavier. In fact, if a 
tram could talk it would Coué :—‘* Every day and in every 
way I feel heavier and heavier.’’ But the bad initial faults 
still remain—unsprung weight, bad brakes, overhung bodies 
and the rest. It is something of an achievement to carry 
a 28-ft. or 30-ft. body on a 6-ft. wheel base, as satisfactorily 
as we do, but it is wrong. There is no reason why tramcear 
construction should not follow the lines of motor vehicles. 
Their conditions of service are infinitely worse than ours: 
bad roads as compared to a smooth rail; the addition of a 
self-contained power unit; and last, but not least, a steering 
device. The outstanding feature is the small amount of un- 
sprung weight in their chassis as compared to a tramcar 
truck. This, of course, is due to the type of drive adopted 
by them—the propeller shaft with its bevel or worm gearing. 

There is no insurmountable difficulty in adapting this type 
of drive for tramway work. The advantages are obvious, and 
far outweigh the disadvantages. The evil of unsprung motors 
disappears. 

If a worm drive is used the gear ratio can be increased, 
the speed of the motors increased, and the weight reduced. 
A smooth start is obtained with a comparatively low starting 
current. The size of the gear is much reduced, the road 
clearance can be increased to safe dimensions, and smaller 
wheels can be used. 

All this has been done, and well done, by the motor 
vehicle, and the latest production of the railless vehicle is a 
most efficient machine. 

Another bad feature of tramway work is undoubtedly the 
solid axle without the interposition of a differential. In 
taking a right-angle turn with a 40-ft. radius curve, the dis- 
tance to be travelled by the wheel on the outside of the 
curve is 7.46 ft. more than the wheel on the inside of the 
curve travels, and a large amount of slip has to take place 
between the wheels and the rails wifh corresponding wear 
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and tear. Nearly the whole of this could be eliminated by 
the use of a split axle. This can be obtained by the ‘use 
of a differential, or by adopting a variation of the type of 
axle which is used on the railless vehicle with its double 
worm drive and a motor for each half of the axle. 

We have not taken the advantage which ought to have 
been taken of roller and ball bearings, due largely to the 
fact that in nearly every case it would mean conversion and 
adaptation (the conversion of the manager perhaps being 
the most difficult part of the work.) The saving in friction 
amounts to about 20 per cent., but the principal saving will 
be in the decreased starting effort and the decrease in the 
cost of lubrication, attention, inspection and renewal; if all 
the tramway rolling stock were fitted with properly de- 
signed roller or ball bearings throughout, the greasing staff 
could be reduced by 50 per cent., and the repair bill cut 
down by a similar amount. We should have no dropped 
armatures, smoking axle boxes, or worn axles, and if you 
set the cost of the ball or roller bearings against all these 
items you will find that they are well in credit. We have 
had ball bearings on some of our motors for years and they 
have required practically no attention and show very little 
wear. 

Tramcar brakes badly need re-designing—particularly the 
hand brake, with its heavy lever bars and massive brake 
shoes. The weight of the brake gear on an ordinary truck 
is about 600 lb., whereas the brake gear on a motor vehicle 
weighs about 1 cwt. 

I see no serious difficulty in applying the ordinary internal 
expanding brake of a motor-car to tramcar practice; we 
can obtain equal braking power with a fraction of the 
force required under the existing design. In fact, there is 
no real reason why a foot brake should not be used. The 
weight of a truck designed on these lines could be decreased 
at least 25 per cent., and it would allow the body to be kept 
very much lower than it is with the present design. 

A set of wheels and axles with 44-in. axles on a single- 
truck car weighs 2,158 lb. Many years ago in America rail- 
way disk wheels were used with great success. The value 
of a disk wheel in the case of tramcar trucks would be 
the comparatively simple problem of fixing a brake drum 
to the inside of it. Whilst reducing the weight of the 
truck and body one is able to reduce the size and weight 
of the wheels and axles. 

Effect of Rolling Stock on the Track.—Not only is corru- 
gation produced by our badly designed trucks, but the heavy 
wear and tear of rails and foundations is due to the same 
cause. I have recently taken out the car-miles per mile of 
rail for the whole of Hull system since it was installed, and 
obtained some interesting results. On sections that it has 
been necessary to re-lay the mileage varied from 6,221,200 
car-miles in the centre of the City, to 3,007,000 car-miles a 
mile or more from the centre. In both cases the wear and 
condition of the rails was approximately the same; roughly 
speaking, the figures showed that the wear was proportional 
to the average speed. The reason for renewal was not alto- 
gether the wear, but the fact that we have been troubled 
for: some time past with rail fractures; the metal is badly 
crystalline. Taking the highest figure given, this means a 
life of approximately 80,000,000 ton-miles, and the lowest 
figure 40,000,000 fon-miles. 

An 80-lb. rail on the G.N. main line on a rising grade 
of 1 in 200 gave from 100,000,000 to 120,000,000 ton-miles 
with a life of 18 years. When you consider the weight and 
speed of railway trains with engines of 130 tons and over, 
and speeds up to 70 m.p.h., and compare tramcars of 12 or 
14 tons and speeds up to 20 miles per hour, it is obvious 
that there is something radically wrong. It is undoubtedly 
due to their resilient track that railways are able to do so 
much better. We cannot have a resilient track, we must 
therefore have resilient rolling stock. 

Other troubles are due to the same cause: absorption of 
vibration. With properly sprung rolling stock, this vibration 
can be very considerably reduced, if not eliminated, and the 
saving in the cost of track maintenance will go a long way 
to pay the bill. 

I had hoped to give some details of the proposed new 
tramcar on which we are working, but matters are not 
far enough advanced to give more than a general outline. 
Tt has a split back axle with a double worm drive, and two 
high-speed motors suspended clear of the axle. The wheels 
other than the drivers will be free. Drum brakes will be 
fitted, and ball and roller bearings throughout. The body 
will be kept low, and platform cantilevers will be omitted. 
A continuous frame will carry the body. The springing will 
be as easy as possible and the weight will be cut down to 
the lowest possible figure compatible with safety and stability. 
These are the ideals; it remains to be seen how nearly we 
attain them. 








A Suction-Cleaner Film.—Among the recent films made 
by Messrs. Pathé Fréres is one ‘‘ featuring ”’ a ‘‘ Handyvac ”’ 
electric suction cleaner (The Hotpoint Electric Appliance Co., 
Ltd.) in the réle of horse-grooming machine—a novel applica- 
tion which certainly has great possibilities. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 


Readers are invited to submit particulars ef new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest, 


G.E.C. Wall Plugs. 

A new line of wall plugs and sockets, of 5, 15, and 30 
amperes’ capacity, which the GreneraL Enecrric Co., Lrp., 
Magnet House, Kingsway, W.C. 2, has just developed comply 
in every respect with British Engineering Standard Associa 
tion Specification No. 73 (1919). 

The socket bases in these plugs are of best English vitreous 
porcelain, the hardwood covers being secured by a fixing 





~ 
Fic. 1.—G.E.C. Watt Piva anp Socket. 


screw, thus dispensing with a thread on the base. The plugs 
are of well-seasoned lignum vite, and have correctly dimen- 
sioned hand shields and handles. The metal parts through 
out the series are made strictly to limit gauge, so that perfect 
contact is assured. 

A typical plug and socket is illustrated in fig. 1. 


A New “ Arora”’ Fire. 

The accompanying illustration (fig. 2) depicts a new design 
of electric fire recently produced by Tue Arora Co., Lough 
borough, Leicestershire. This fire is made of cast iron and 
has a sheet iron back with four 750-W standard ‘* Arora ”’ 
firebars. Each bar is supported by two screws which also 
form the electrical connection to bus-bars of rigid construe- 
tion, insulated from the frame. The bars can be changed 
without disturbing any wiring. 

A two-circuit rotary switch in the first position puts all 
four bars on circuit, in the second position puts the two top 





Fic. 2.—A New “ Arora” Fire. 


bars on circuit, and in the third position the two bottom 
bars. The fourth position of the switch cuts them all off. 

If one of the top pair of bars is coupled to the “live ” 
terminals direct then the four switch positions will put 
on circuit, 4 bars, 3 bars, 2 bars, and 1 bar. 

The fire is supplied complete with wire handle and two 
yards of heavy flexible cable. 

The standard loading is 3 kW; the dimensions are: height, 
94 in.; width, 24 in.;: and base 7 in.- The weight is 27 lb. 
The fire is produced in a variety of finishes. 


The ‘ Esla’’ Overhead Line Fuse Connector. 

Now that electricity is finding its way into the outlying 
districts, small towns, and villages, by means of overhead 
conductors and distributors, every device which increases the 
reliability of the supply and reduces the cost of means of 
distribution is to be weleomed. Such a device is the over 
head line fuse connector, invented by Mr. Haypn Harrison 
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and manufactured by the Execrric Srreet LicuTiInG APPARA- 
Tus Co., of Canterbury. 

This simple piece of apparatus not only cheapens the cost of 
connecting service wires, but also does away with the expense 
of supplying and fixing service fuses in consumers’ houses; in 
addition, it increases the reliability of the distribution by 
preventing sectional fuses isolating districts due to a fault in 
a service. It is also used as a section fuse connector, thus 
doing away with the expensive and unsightly section fuse 
boxes, now mounted on the poles, or ‘buildings, supporting 
the overhead mains. 

The apparatus consists of a simple connector A (see fig. 3), 
which is clamped on to the overhead conductor c by means of 
a single nut or screw B, which is locked by soft copper strip E. 
An insulating wy $ contains another connector G and screws 
on to connector This sleeve contains a special fuse FP, 
which is held in cine with the connectors by the spring 
washer p. To remove or replace the fuse, it is only necessary 
to unscrew the sleeve and extract the fuse, which slides 
out easily. It will be noted that this operation can be 
carried out without any live part being touched as it is 
only necessary to handle the insulating sleeve, which is 
provided with a projection to prevent the hand coming in 
contact with the. live wire, and the fuse cannot be touched 
while it is in contact with any conductor. 


My experience shows me that certain contractors have 
trained their boys in such a manner that at the age of 17 or 18 
— they are quite capable of doing a decent average job 

gainst any man drawing the full local rate of wages. 

“By using this class of labour under supervision these firms 
get the work every time when price counts, as on “ plain 
pendant ’’ jobs the labour cost amounts to practically half 
the total when men on the full local rate are employed. 

I quite agree that architects as a general rule send out a 
specification which does more harm than good. It is a com- 
mon occurrence to spend a quarter of an hour on the ‘phone 
settling what is to be included and what is to be an extra; 
whether close joint or screwed conduit is to be allowed for; 
the grade of cable and type of switch and lamp holder, &c., 
to be used, and then to give it up and quote on what you 
know will make a good job—and lose it by a 2 to 1 ratio. 

To standardise materials would be to standardise prices, 
and this would be of no benefit to the contractor or anyone 
else. 

I have found that where the local supply authorities have 
been asked to assist in preparing specifications, they them- 
selves, the customer, and the contractor of repute, have all 
felt the benefit of such action. 

In the large majority of cases, however, the only interest 
taken by the supply authorities occurs when they put the 























Fic. 3. Fie. 4. 
THe ‘‘ Esta’? Overneap Lane Fusr Connector. 


These fuse connectors are particularly suitable for sections 
or services up to 20 A; a larger size 1s made for use up to 
fii) A, but in no case is this apparatus intended to take the 
tensile strain of a conductor, as will be noted from the 
sketches, figs. 4 and 5, of the fuse connector in use. 


Batiery-charging Motor-Generator. 


A convenient and efficient form of motor-generator for 
charging the secondary batteries of automobiles, &c., fias 
been desigited by Messrs. Howeits & Co., Bank Chambers, 
329, High Holborn, W.C.1. This is a single-carcase machine 
(fig. 6) with electrically-separate motor and generator wind- 
ings built up on the same 1}-in. shaft mounted on ball bear- 
ings. The motor can be wound for 1, 2, or 3-phase current, 
and the most suitable form of starting gear is supplied in 
each case. The dynamo is a two-pole, shunt wound machine 
with ample commutator and brush contact surface. The 
generator is designed to give an output of 500 W at any 
desired pressure. The usual design is for 30 V, reducible by 
a shunt regulator to 12 V. 

The overall length of the machine is 18.5 in., the heiht 
is 11.5 in., and the width including terminal box is 11.5 in. 
The case is finely finished with grey enamel. 








CORRESPONDENCE, 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. Ne 
letter can be published unless we have the writer's name and 
address in our possession. 


Estimating for Wiring Installations. 

Having read with interest the article and correspondence 
on estimating for internal wiring, it has surprised me thet 
the question of labour has not been considered as one of 
the chief reasons for the range of prices subm:itted for the 

same job. 

A ratio in price of 2 to 1 is common for jobs of 200 lights, 
even where certain grades of materials are specified and the 
samples submitted with the highest and lowest tenders re- 
spectively have been of similar and often the same make. 








Fic. 6.—Batrery-CHARGING Motor-GENERATOR. 


Megger on. But their reading, however high, does not neces- 
sarily mean a good job, and the sooner their willingness to 
help is taken advantage of, the sooner shall we see a stop 
put to the ever- increasing number of ‘‘ cheap jacks’”’ with 
which the trade is becoming flooded. 
Delta. 
Nottingham, September 11th, 1922. 


Lamp Discounts. 


Your correspondent ‘‘ A Small, but Hard Hit Contractor ’ 
is surely wrong when he writes: ‘‘ There would not be 
greater sale for lamps if they were che: aper ” Every reduc- 
tion in price of any artic le pertaining “to electricity must 
encourage its use. Lowering the cost of an electrical installa- 
tion or reducing the price of energy assists in increasing the 
demand. 

If your correspondent does not like to be ‘‘ de-graded "’ by 
the ‘‘ring”’ firms and is not satisfied with the discounts 
allowed him by the E.L.M.A., why does he deal with them? 
There are lamp manufacturers outside the ‘‘ ring ’’ who are 
making lamps at least as efficient as “ ring’’ lamps, and 
having brought their prices down, still allow the contractor 
and factor liberal discounts and render them equally good 
service. This is proved by the growing number of important 
undertakings which are purchasing non-ring lamps, and I 
understand that the Electrical Contractors’ Association of 
Scotland has dropped the E.L.M.A. and made an arrangement 
to sell a well-known lamp of the non-ring variety. 

The Scot knows a good thing when he sees it, and also 
hry side his bread is buttered, and here is another proof 


of i 


London, September 11th, 1922. 


Tube Railway Risks. 


In your issue of July 14th, on page 39, there is a para- 
graph headed *‘ Tube Railway Risks,’’ in which comment is 
made about the accident on the Interborough subway on July 
6th. A report from the New York ccrrespondent of the 

Morning Post is quoted, and your readers are informed that 
there were three killed and m: ny injured. The facts are that 
no one was killed and no case of serious injury occurred, most 
of the latter being prostrations due to heat and excitement 
incident to using the emergency exits, &c. That so much at- 


Ashley P. Pope. 
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tention and publicity was given to this ordinary mis shap may 
be explained only by the desire on the part of certain of New 
York’s gutter press to make a sensation for the purpose of 
making sales, but, of course, no newspaper correspondent will 
cable a later contradiction of an unfounded story of disaster 
and death. Though there are many defects in the manner of 
operation of the railway mentioned, the fact cannot be denied 
that it is remarkably free from serious accidents, and the 
danger of fire is remote, as the rolling stock is now of steel. 
The fire extinguishers used in puttimg out the flames of burn- 
ing insulation, which panic-mongers said gave out deadly phos- 
gene gas, causing the mythical deaths, were of the well-known 
carbon tetrachloride type, which have been on the market for 
years, and used in numerous small fires without pronounced 
ill-effects upon human beings. 

I trust you will be able to place these remarks before your 
readers. 

A. Bliden. 
New York, August 29th, 1922. 


|We are glad to know that the facts were exaggerated. We 
alt with the matter of the fire extinguishers in our last issue, 
346, giving the results of investigations made by the New 
York Transit Commission, from which it appeared that no 
blame attached to the use of carbon tetrachloride.—Eps. Exc. 
Rev.] 





Power Station Engineers’ Salaries. 

I see our oppressors are at it again. Several years ago I 
left the electricity supply industry owing to the poor remune- 
ration; I did not see the fun of wasting my brains on a lot 
of parvenu employers for little more than a labourer’s wage. 

Several months ago I returned to the supply industry under 
the schedule. I thought the industry had become sane; it 
had a National Joint Board to settle salaries and holidays, 
sick pay and other things, and generally see that employés 
had justice; however, I am wondering if I have made a mis- 
take. The first jag [ got was a reduction of salary on July 
Ist last. According to the Joint Board pamphlet, salaries 
are reviewed every three months and rise or fall with the 
retail cost of living; during the three months ending July 

Ist there had been an increase in the cost of living, there- 
fore I expected an increase of salary, but got a reductjon. I 
wrote the Joint Board about it, and so far have only received 

a stupid evasive sort of reply. 

The next jag I got was when I opened my Review last 
week. I find the employers are having a conference with the 
E.P.E.A. and are calmly proposing to scrap the schedule 
and adopt a lot of silly and impertinent proposals of their 
own; it appears that the British employer as a class has not 
lost any of his arrogance and does not understand anything 
except a strike. 

It is a great pity the E.P.E.A. did not support its in- 
dustrial members in the early days; the employers know all 
about the loss of members and think they can now take 
advantage. However, people usually do not make the same 
mistake twice, and the question arises whether we had 
better wake up and rally round the E.P.E.A. banner and 
thoroughly smash the dishonest employer gang. 

There can be no interest in work while this uncertainty 
continues; we want efficiency first, not dividends—low pay 
will not get efficiency and neither will uncertainty. 

Power. 

September 11th, 1922. 


The Village Power Station. 

Mr. A. N. Rye, quite properly, speaks as he has found 
things. May I add that I also wrote as I have found them? 

Mr. Rye is entitled to his opinion and I to mine. In closing, 
I would remind Mr. Rye of one little difference between us. 
He is the head of an organisation having powerful friends in 
the financial, manufacturing, and organising branches of our 
industry ; I work for, and at the request of, separate clients. 


Arcadia. 
September 11th, 1922. 





Electricity Supply Voltages. 


In your leader in the current issue of the ee you refer 
to my advocacy of a lower pressure than 200-250 volts for 
lamps and appliances supplied with alternating thn but 
you do not mention what is part and parcel of this ‘proposal. 
viz., a much higher pressure of distribution, viz., 2,500-3,000 
volts. It is important to distinguish between the pressures of 
distribution and of utilisation which, though often one and 
the same, need not be so. If we are to get heavy heating and 
cooking loads, economy demands much higher pressures than 
400-440 volts for distribution, but for safety of utilisation, 250 
volts is as high as, in the opinion you express in your article, 
it is desirable to go, while in my opinion it is undesirably 
high. This change would be only one more step in the direc- 
tion of Dr. Ferranti’s Deptford scheme, which was 10,000 
volts, 2,400 volts, and 100 volts or 50 volts in the houses, and 
his general principles of the ‘eighties are the practice of to-day 
and to-morrow. 

You agree that though, to the honour of manufacturers, they 


have produced good 220-volt lamps, yet the 100-volt ones are 
better; ask the makers of small motors for 200-240 volts 
whether they would welcome 100 volts or not. The fact is 
that for the consumer and the lamp and appliance maker and 
for the wiring contractor there are no advantages in 200-240 
volts over, say, 100 volts, while for the distributor 400-440 volts 
is a miserably low pressure. 

It is the wonderful flexibility of alternating current in re- 
spect of pressure which is the chief justification of its prac- 
tically well-nigh universal use for new systems; it seems most 
unfortunate that custom should fetter it with the limitations 
as to pressure which, commercially speaking, are inseparable 
from direct current. 


; . H. Wordingham. 
Westminster, September 12th, 1922. 








REVIEWS. 


Employé Training: A Study of Education and Training 
Departments in Various Corporations. By J. V. 4s 
Morris, Ph.D. Pp. xxiv+312; 4 figs. London: McGraw 
Hill Book Co., Inc. 1921. Price 18s. net. 


In view of the ever-increasing keenness of the struggle for 
commercial and industrial supremacy it is essential that we 
should occasionally pause and pass in review the methods 
upon which we are depending for the efficient training of 
our industrial forces. Since everyone, from the marshals 
and captains of industry to the humblest worker in = 
ranks participates equally in national industrial success or 
failure, it is desirable to survey the whole field of industrial 
training, and this with a view, not merely to the present 
requirements of industry, but with a view to the require- 
ments of a decade hence. Our war and post-war experience 
should suffice to convince us of the difficulties of rapid train- 
ing; it is impossible to have a well-trained industrial army 
to-morrow by beginning its training to-day, and it will 
be too late to develop schemes of industrial education when 
by our lack of training we have lost our trade. 

The book before us is a pointed reminder of what is being 
done in this matter by our cousins across the Atlantic, and 
is consequently worthy of the attention of employers of 
labour, educationists, and workers alike. We would add 
that even cabinet ministers might do well to read, mark, 
learn, and inwardly digest the schemes of training by means 
of which the Amercian commercial and industrial corpora- 
tions arg trusting to win an even greater share of the world’s 
trade than they already hold. 

* Employé Training * is a study of the education and 
training departments in various American corporations, and 
the author says that it has been undertaken in order to 
ascertain to what extent manufacturing industry can _ be 
relied upon to educate and train its own workers. The 
necessity of such an investigation being undertaken in this 
country comes home to us with added force when we remem- 
ber that the Education Act provisions for continuation edu- 
cation have been indefinitely postponed, and that if our 
industrial adolescents are to be given any training at all 
beyond the truncated curriculum of the elementary schools 
it will probably depend upon the will and capacity of their 
employers to provide it. That some British employers have 
already undertaken the responsibiljty for training their 
employés is well known to us, and ‘the rapidly increasing 
number of men so trained is doing much to strengthen our 
industrial position. The existe nce of such organisations as 
the Association for Education in Industry is an earnest of 
the more general recognition of the necessity for industrial 
training, but whereas the movement in this country is 
limited, and often regarded as an embellishment rather than 
an essential part of the industry, in America the training of 
employés is undertaken in earnest by practically all the great 
manufacturing companies. 

During the making of this book Dr. Morris visited forty 
establishments, and, while he does not claim that it is in 
any sense a complete survey, it is certainly a representative 
one. Industries employing from 500 to 50,000 were investi- 
gated, ranging from the highly-organised electrical manufac- 
turing, rubber, and automobile industries, to small isolated 
cable and crane works. Wherever possible the educational 
want was seen in actual operation; house organs and appren 
ticeship announcements were consulted, and the descriptions 
were in all cases submitted to the training executive before 
final writing. 

The various companies have been grouped according as 
they provide: (1) comprehe nsive programmes for appren- 
ticeship and special training; (2) programmes emphasising 
apprenticeshin; (3) programmes emphasising special training ; 
or (4) special programmes of technical instruction. The 
first chapter deals with four electrical works of type 1, viz., 
Westinghouse Electric Co.. of Pittsburg; General Electric 
Co., of Schenectady; G.E.C of West Lynn; and_ the 
Western Electric Co. Chapter 2 deals with the Goodyear 
Tyre, Ford Motor, and Panhard Motor Companies. These 
seven examples cover every variety of industrial educational 
activity: apprenticeship, pre- graduate and post-graduate 
pupilage, works schools, night schools, Americanisation 
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classes, training of foremen, instructors and testers, inten 
sive courses—all these and many other educational and wel 
fare schemes are illustrated in one or more of these compre 
hensive programmes. 

Among the programmes developed in somewhat smaller 
concerns, one of the most interesting is that of the National 
Cash Register Co. Here the apprenticeship scheme is orga- 
nised in a most elaborate manner, and full details are given 
in the book of the lecture courses, shop-report routine and 
record-keeping systems. 

Under the heading “ Traditional Apprenticeship Modern- 
ised,”’ a large number of schemes of apprentice training 
are given in Section IT of the book. Among the companies 
in Whose educational programmes the idea of apprenticeship 
is emphasised may be mentioned the Brown & Sharp 
Manufacturing Co., the Warner & Swasey Co., Yale 
Manufacturing Co., Westinghouse Air-Brake Co., and the 
Weston Electrical Instrument Co. Separate chapters are 
devoted to apprenticeship in shipbuilding, railroad and loco- 
motive shops, and the printing industry. 

Many corporations, for whose purposes apprenticeship 
seemed unsuitable, have nevertheless found it desirable to 
introduce some, form of special training for their juvenile 
employés. Six examples of this have been studied by Dr. 
Morris, and are referred to in detail in Section ITT. 

Taking the whole field surveyed in this volume, covering 
the iron. and steel, engineering, shipbuilding, railroad, and 
printing industries, three main conclusions present them- 
selves. First, there is abundant evidence to controvert the 
rather. prevalent opinion that apprenticeship is wholly dead. 
Secondly, it is demonstrated by this study that the larger 
American corporations are eminently capable of undertaking 
the training of their own employés, and that even in works 
employing fewer than 1,000 men the organisation of educa- 
tional and training departments has been justified by 
successful results. Thirdly, there can be no doubt that the 
all-important factor in the success of any works education 
scheme is the appointment of a chief, competent to handle 
all the responsibilities of such a department. Experience 
has shown that he need not be experienced in the particular 
industry, or even in industrial training, but, to quote Dr. 
Morris’s book, ‘‘ he must be a good executive, a leader of 
men; he must appreciate the principles governing effective 
training; he must understand the works organisation, he 
must co-operate with all departments; he should be a man 
big enough to head up to the general manager and to work 
on a par with the various superintendents.’ 

Dr. Morris’s book is in every sense a masterly survey of 
employé training in America, and therefore demands the 
careful attention of all who have to do with the training of 
the industrial forces of this country. 





Labour Trusts: Their Pretensions, Their Methods, and Their 
Influence on the State. By Tueovore Ricw. Pp. 332. 
London, 1922: Boswell Printing & Publishing Co., Ltd. 
Price 6d. 

This little pamphlet is based upon a lecture given at St. 
Stephen's Club, Westminster, on December 14th, 1921. Since 
it is only by the spread of knowledge of the true facts, and 
of the laws which govern the carrying on of industry that 
any alleviation of labour unrest can be brought about, it is 
well that the matter should be discussed from all sides, and 
that all points of view should be considered. 

It has been usefully remarked that ‘‘ the right to discuss 
a subject involves the duty of trying to understand it.’’ The 
ability to think constructively can be materially assisted by 
the consideration of the views of those who have attempted 
to express their ideas. The thoughtful reader will practise a 
kind of mental selection, and will accept those conclusions 
which his experience teaches him to be well-founded, re- 
jecting those which he recognises as unsound, and reserving 
for further consideration those which have not come within 
his purview, or of the truth of which he is uncertain. 

Major Rich has certainly formed views of his own, and 
he has endeavoured to express them. That being the case, 
they are entitled to consideration, as representing a point 
of view bearing upon the industrial situation. We suppose 
he would admit at once, possibly proudly, that he is a 

‘diehard,”’ and his creed would begin with the words: 
‘I believe in The Morning Post.’’ Down with all Sheenies, 
Huns, Chinks, Yanks, Dagoes, and Bolsheviks! They, parti- 
cularly the first and the last, are responsible for misleading 
the British working man, who “is a reasonable fellow once 
you can get at him, and reason with him 

Perhaps we should explain that ‘ ‘Labour Trusts” is Major 
Rich’s name for trade unions. He has considerable right 
on his side in resenting their tyranny over the individual. 
Tt is always the case that revolt against tyranny of one kind 
results in the establishment of tyranny of another kind. 
Yet we must not lose sight of what would be the state of 
things if the workers could not take united action. Major 
Rich aceuses the Government of making it necessary for a 
man to join a trade union before he can be represented in 
labour matters. It is within the experience of all who have 
been in touch with the engineering industry that it was only 
by the formation of a trade union that the draughtsmen were 
able to get their pay adjusted. To the Reviewer's knowledge 


a deputation of draughtsmen was addressed in opprobrious 
language and sent empty away for the simple and openly 
avowed reason that the persons composing it were not mem 
bers of a trade union. The omission having been rectified by 
the formation of a union, the reception afforded to the next 
deputation was of a very different character, all demands 
being immediately conceded. Is it surprising, then, that 
unions are jealous that all workers shall be included within 
their ranks? 

‘Ca’ canny ”’ is complained of as a cause of high manu- 
facturing costs. The complaint is perfectly just and reason- 
able. It is necessary to improve the load factor of the worker, 
or he cannot work at a profitable rate. If the electricity 
station can work all day at a reasonable load, it will gene- 
rate energy at a low cost. If the same number of kWh are 
required to be generated in a couple of hours, with little 
or no demand for the rest of the day, they will cost much 
more. The motive behind ** ca’ canny ”’ is the provision of 
a job for someone else. Alas for the futility of good inten- 
tions! The result is that overhead charges are forced up 
so that more unemployment is caused. Yet ‘ca’ canny ”’ is 
practised by merchants, by manufacturers, by farmers, and 
by employers of every class. The fruit grower lets his fruit 
rot ungathered rather than sell it for what it will fetch. The 
diamond merchant controls the supply with the utmost 
care, so that prices shall not be lowered. 

Industrial peace will not be brought about by changes of 
government. Industrial unrest is not due to one cause only, 


* but to many. The utmost that can be done is to remedy 


the causes one by one, endeavouring always to take them in 
order of urgency. 

We said at first that Major Rich had “ endeavoured ’’ to 
express his views, and we used the word advisedly. His 
views are entitled to consideration, but as a literary produc- 
tion the pamphlet is simply atrocious. It bears every sign 
of having been hurriedly typed, sent without correction to 
the printers, and passed for publication without reading. The 
result is scarcely coherent. Were we to give examples we 
could fill pages of this paper. We shall choose one only, from 
the last page: ‘‘ An island in a Northern climate, without 
flourishing industry, can only keep a small population going, 
the woolsack is a reminder of this.”” Nav! We are afraid 
that, like Mr. Bronson, we are ‘‘ not equal to the intellec- 
tual pressure ’’ of this allusion. It is a pity that a lecture 
which was evidently well received should be spoiled by lack 
of editing. . 


Economics of Electrical Distribution. By P. O. Reyneau and 
H. P. Seerye. Pp. viit+209; 59 figs. London: McGraw 
Hill Book Co., Inc. Price 12s. 6d. 

The importance of economics to engineers within reach of 
the higher administrative positions of electricity supply under- 
takings in very obvious. The number of text-books available 
for study is small, so that the book under review should be 
. very considerable interest, at least to the above-mentioned 
class. 

The subject is dealt with from a general standpoint, so that 
the fact of the examples being wholly American is not a serious 
drawback. 

The discussion of transmission lines very naturally occupies a 
large portion of the book, and the work on this subject serves 
as a model for the method of investigation of cost problems on 
minor parts of distribution systems. 

The influence of the characteristics of the load on energy 
costs is very fully dealt with. The method of treatment is to 
consider separately and collectively the effects of power 
balance, demand, load, and diversity factors. 

Only a.c. distribution is dealt with, and this is decidedly 
unfortunate, as an examination of the economics of the great 
d.c. systems used in America would have been extremely 
interesting. 

The style of the book is clear, and the authors are evidently 
deeply in earnest. The introductory and final stages are apt 
to be irritating, due to repeated statements of the same facts. 

This book is by no means easy to read in many parts, but 
the reviewer is of the opinion that it would be well worth the 
while of any electrical engineer to give it careful study. 

The work of the publishers would be difficult to improve on. 


Electrical Supplies in South Africa.—The South African 
Mining and Engineering Journal, of Johannesburg, dated 
‘August 12th, states that business in electrical goods was 
slack—little doing in town, not much coming to hand along 
the Reef, and country activity showing itself more in the 
shape of inquiries than orders. Still, inquiries indicate that 
trade is moving or about to move, and it is certain that 
from the various inquiries for materials received no long 
time would probably elapse before business resulting there- 
from would ensue. Lamps are now 14s, to 15s. wholesale, 
18s. retail. Stocks on hand in all lines are good and are 
constantly being replenished by new consignments. Prices 
are very firm oversea, and, notwithstanding a few reductions 
presently occurring, future quotations are found to be higher, 
as the market both in Britain and on the Continent is firming. 
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BUSINESS NOTES. 





Bankruptcy Proceedings.—J. Jones and J. R. Jones (J. 
Jones & Son), electrical engineers, 7, Chapel Street, Penzance. 
—Trustee: Mr. W. C. Pezzack, Public Buildings, Penzance, 
released May 30th. 

T. D. WARING, electrical engineer, late of 18, Waterloo Place, 
Coney Street, York.—Trustee: Mr. D. S. Mackay, Official 
Receiver, Red House, Duncombe Place, York, released June 
12th. 

J. F. Luptow and R. R. LupLtow (Ludlow Bros.), electrical 
contractors, 196, Church Road, Redfield, Bristol.—Last day 
for proofs for dividend September 2rd. Trustee: F. W. 
Darley, Official Receiver, 26, Baldwin Street, Bristol. 

G. G. Grigve and A. A. Mances (Up-to-date Electrical and 
Mechanical Engineers), 14, West Bute Street, late 286, 
Bute Street, Cardiff—The adjourned public examination 
of these debtors was held recently at the Law Courts, Cathays 
Park, Cardiff. The liabilities were returned at £619 Is. 3d., 
against assets of £114 6s. 8d., or a deficiency of £504 14s. 7d. 
Debtors attributed their failure to keen competition, the de- 
ee in trade and high rent. The examination was closed. 

H. J. A. Mavutsin (Wilton Engineering Co.), electrical engi- 
neer, 124, Devonshire Street, Birmingham.—Receiving order 
made September 8th, on debtor’s own petition. 

M. O. Heckets, electrical wholesaler and agent, 643, Wel- 
beck Street and Star Buildings, Northumbe rland Street, New- 

castle-on-Tyne.—Receiving order made September 8th, on 
de btor’s own petition. 


Company Liquidations.—W. E. Biaxe, Lrp.—A meeting 
of members is called for October Lith at 3-7, Southampton 
Street, Strand, W.C., to hear an account of the winding-up 
from the liquidator, Vir. H, Everett. 

Bepesco, Lap.—Particulars of claims to be sent to the liqui- 
dator, Mr. A. E. Quaife, 155, Fenchurch Street, E.C., by 
October 12th. 

Guitprorp Exectrricity Suppty Co., Lrp.—A meeting of 
members is called for October 20th, at 115, High Street, Guild- 
ford, to hear an account of the winding-up from the liqui- 
dator, Mr. B. D. Holroyd. 

E.ectricaL Inpustries, Lrp., of 9-10, Pancras Lane, E.C. 
First and final dividend of 5 1/7d., payable at the Official Re- 
ceiver's offices, Carey Street, W.C. 


Dissolutions of Partnership.—H. IF’. Lane & Co., automo- 
bile and electrical engineers, 110, Crawford Street, W.- 
Messrs. H. F. Lane and G. Love have dissolved partnership. 
Mr. Lane will attend to debts and continue the business. 

E. Preston & Co., electrical engineers and gas fitters, 42, 
Grange Road West, Birkenhead.—Mr. J. McKenzie and Mr. 
W. H. Preston have dissolved partnership. Debts will be 
attended to by Mr. McKenzie, who will continue the business 
under the same style. 

E. B. Parr & Co., engineering, electrical, and general pat- 
tern and model makers, &c., 224, Bermondsey Street, S.4.— 
Messrs. E. G. R. Parr, W. E. R. Parr, H. K. R. Sutton, A. C. 
Parr, and E. H. ‘Parr have dissolved partnership. Debts will 
be attended to by Messrs. E. G. R. and W. E. R. Parr, who 
will continue the business. 

Unre Execrrican Co., Titan Tire & Rusper Co., and Cousens 
AND ELLERBY, electric -al oneness, oy manufacturers and 
rope and twine merchants.—Mr. G. P. Ellerby and Mr. G. H. 
Carter have dissolved partners ship. "Mr. Ellerby will attend to 
the debts of the rope and twine departments, and Mr. Carter 
those of the electrical engineering and rubber manufacturing 
departments. 





Trade Announcements.—We are informed that the busi- 
ness of Messrs. L.A. Booth & Co., electrical engineers and 
contractors, of 10, North End Road. ( Golders Green, which is 
owned by Messrs. Wm. J. A. Keene, Ltd., of Palmers Green, 
will henceforward be carried on under the name of Wm. 
J. A. Keene, Ltd., at 10, North End Road, Golders Green, 
N.W.11. Mr. L. A. Booth is no longer in any way connected 
with the firm. 

Messrs. Woop & RintouL, 52, Greek Street Chambers, Park 
Row, Leeds, have been appointed representatives for York- 
shire and Lincolnshire of the Wardle Engineering Co., Ltd., 
Manchester. 

Messrs. SHENTON & Co., electrical manufacturers and mer- 
chants, of Park Lane, Queen Street, Cardiff, have removed to 
11. Moira Terrace, Cardiff. Telephone No.: 441. 

Tue TIronctap SwitcuGrar Co., Lrp., informs us that its 
new London address is: 23, Queen Anne's Gate, Westmin- 
ster, S.W., where large stocks will be available within a few 
days. The London office will deal with inquiries and orders 
emanating from South Wales, Midlands, East Coast, 
Southern Counties, and overseas. 

Messrs. J. G. ProGer & Sons, heating, lighting, ventilating, 
and sanitary a ged 12-18, Trinity Street, Cardiff, will 
shortly remove to 17, St. Andrew’s Crescent, in the same city. 

Messrs. Hamnet & Seana 72, Rosamond Street East, All 
Saints, Manchester, have been appointed sales agents for 
Lancashire and Cheshire and surrounding districts by Messrs. 
Brasse, Ltd., for ‘‘ Secura’’’ insulating sleeves. 


Although a small fire recently broke out at the premises of 
the Lonpon Execrric Stores, in Oxendon Street, Ii iymarket 
business will be carried on as usual. 


Receivership.—Raynen & Hi ALD, Lap.—Mr. S. Horton was 
appcinted receiver and manager on September 5th. He in- 
forms us that debentures to the extent of £10,000 were issued 
in 119, and it is unlikely that sufficient will be realised to 
satisfy the debenture holders’ claims. 


Catalogues and Lists.—Srenuing Trenernoner & Enecrre 
Co., Lrp., 210-212, Tottenham Court Road, W.1.—Publications 
No. 325, giving illustrations and prices of headgeat 
receivers for Wireless telegraphy and telephony; and No. 329, 
describing the *‘ Sterling ’ imtervalve transformet priced, 

Messrs. JoHN Jarpine, Lirp., Deering Street, Nottingham. 
—Sheet No. 70, illustrating and describing “ stalk hange "ey 
for shafting. 

THe PieGotr Exvecrrica, Co., Lrp., 24, New Bridge Street, 
E.C.4.—"* Electrical Plant and Monthly Sales Register ’’ for 
September. 

Lonpon Execrric Wire Co. & Sirus, Lrp., Playhouse 
Yard, Golden Lane, London, E.C.1.—New issue of the com- 
pany’s “* wire tables,’ giving data regarding British standard 
sizes of annealed copper wires, showing primary, secondary, 
and alternative sizes from 0.001 to 0.5 in. diameter, wire gauges 
in common use, B.E.S.A. standards for wires, cables, and 
flexibles, nickel chrome and Eureka wires, fuse tables, logar- 
ithms, &c. 

Messrs. Bruntons, Wire Mills, Musselburgh, Scotland.- 
An illustrated pamphlet describing the ‘ Brunton "’ torsion 
machine fer wire 

Tue CambpripGe & Paut Instrument Co., Lrp., 45, Grosvenor 
Place, $8.W.1.—A mailing card illustrating and describing the 

Cambridge *’ portable CO, and temperature recorder. 

Messrs. E. P. Attam & Co., 107-109, Gray’s Inn Road, 
W.C.1.—September price list of d.c. motors in stock. 

Price’s ELectricaL Suppiies, Lp., Caxton House, 58, Great 
Charles Street, Birming sham.—Reduced price list of electric 
lamps. 

Messrs. S. GurrerMan & Co., Lap., 35 and 36, Alderman 
bury, E.C.2.—Two ‘illustrated and priced pamphlets dealing 
with the ** Adjusto-Lite "’ lamp fitting. 

Messrs. A. H. Hunt, Lrp., Tunstall Road, Croydon.—Four 
coloured showcards, three advertising Hellesen ”’ dry bat 
teries of. various types, and the other illustrating an electric 
hand lamp. 

THE — TR ICAL MINERAL Propvuc oy Lap. (Gartheiniog Slate 
Quarries), Blackfriars Road, S.E.1.—A price list of planed 
slate slabs a various areas and thickne SSES. 

WESTINGHOUSE ELEcTRIC INTERNATIONAL Co., New York, 
U.S.A.—A pamphlet, illustrated in colour, advertising the 
firm’s railway, mining, and hydro-electric equipment. 


Catalogues Wanted.—Mr. J. T. Harvey, electrical con- 
tractor, 88, Kimberley Road, Cambridge, is de ssirous of obtain- 
ing current issues of catalogues and price lists. 


Copper and Lead Prices.—Messrs. F. Smith _& Co. report 
September 12th :—Copper (electrolytic) bars, £71 5s., 5s. in- 
crease; do. do. sheets, no change; do. do. wire rods, £81 5s., 
5s. increase; do. do. h.c. wire, no change. 

Messrs. James & Shakespeare report September 13th :- 
Copper bars (best selected), sheet and rod, no change; English 
pig lead, £25 5s., 5s. decrease. 


Wireless in Germany.—The Drahtloser Uebersee Verkehr 
Aktien Gesellschaft (Wireless Overseas Traffic Company) of 
Berlin, with controlling stations at Nauen, Teltow, and Eilvese 
(for Hanover), is meeting the anticipated extension of wireless 
communication by an increase of capital to the extent of fifty 
million marks (at present rates £10,000). The prospectus 
gives some interesting facts of the increased use of wireless on 
the part of the people. For communication with the United 
States alone, in 1920, two and a half million words were trans- 
mitted. In 1921 the total was eight and a half millions. Dur- 
ing the first quarter of the current year the number rose to 
over three millions, or at the rate of twelve million words for 
the year.—The Times. 


Salesmanship Conferences. — The British Electrical 
Development Association is arranging a series of salesmanship 
conferencés in Newcastle during the coming winter. The first 
ro these will be held on October 12th at the Drawing Rocm 

Café, and will be opened by Mr. J. W. Beauchamp. The 
conferences will be held monthly, and details may be obtained 
from Mr. W. F. T. Pinkney, c/o the Newcastle-upon-Tyne 
Electric Supply Co., Ltd., Royal Exchange Buildings, New 
castle-upon-Tyne 


Experts to Ulster.—.\s many English exporters are under 
the im»ression that the necessity of ‘obtaining permits for the 
importation of certain goods into the Irish Free State applies 
also to Ulster, we are asked by the “ Ulster Association for 
Peace with Honour ”’ to state that this is not the case. 
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Local Exhibition.—At a recent meeting of the Swansea 
Corporation a Committee, the borough electrical 
engineer (Mr. J. W. Burr) referred to the forthcoming Elec- 
trical Exhibition at Swansea (October 2nd to 14th), and said 
the committee would be interested to hear that the whole of 
the available space for stands at the Drill Hall had been taken 
up. Practically all the large firms manufacturing electrical 
apparatus were exhibiting, and there was no doubt it would 
be one of the finest electrical exhibitions ever held in Wales. 
A sub-committee was appointed to arrange the advertising and 
other details. 


Indian Import Duties on Accumulators.—(1) Enclosed 
— proof type for motor vehicles, 30 per cent. ad valorem. 
(2) Enclosed splash-proof special type for electric traction, 
15 per cent. ad valorem. (3) Special type fer train lighting 
frequently imported and always recognised as part of a system, 
10 per cent. ad valorem. (4) Other types used in direct con- 
nection with a prime mover whether for power storage or 
other purposes, 24 per cent. ad valorem.—Reuter’s Trade Ser- 
vice (Calcutta). 


A Preston Guild Tableau.—One of the features of interest 
in the trade procession which was a part of the proceedings 
during the Preston Guild celebrations was the display of the 
Lancashire Dynamo & Motor Co., Ltd. This was a five-ton 
electric lorry bearing tableaux contrasting the old way of 
hammering with the new, electrical, wav. At one end was a 
prehistoric blacksmith operating a rough mechanical hammer 








A Preston GUILD TABLEAU. 


constructed of logs and green timber. The other tableau was 
a modern pneumatic hammer belt- driven by a “ Lancashire ”’ 
motor. The accompanying illustration depicts the display. 
The English Electric Co., Ltd., had a display showing the 
progress of artificial lighting, locomotion, and “‘ wireless.’ 


Carron Company Developments.—Carron Company has 
recently opened new stockrooms and workshops at 15, Upper 
Thames Street, E.C.4, where an up-to-date building has just 
been erected complete with every modern appliance for the 
economic and speedy handling of orders. Goods are dispatched 
from the company’s works at Carron, Stirlingshire, via its 
own fleet of steamers, the ‘* Carron Line,’’ to its wharf on 
the Thames, and thence by barge direct to the new ware- 
house, which has an entrance to the river. After testing and 
checking, orders are thence dispatched by means of a new 
fleet of motor vehicles, with the result that practically imme- 
diate delivery should be possible of any of the firm’s products 
which may be required. An up-to-date workshop and also a 
trade counter are features of the new premises, and in addi- 
tion to the existing trade showrooms at 50, Berners Street, 
W.1, and at 15, Upper Thames Street, which will be retained, 
an additional showroom will shortly be opened at the latter 
address, which will be devoted exclusively to heavy cooking 
apparatus for marine and industrial use which has long been 
a special feature of the firm’s business. 


India’s Import Trade.—In forwarding to the Department 
of Overseas Trade a summary of India’s import trade during 
the first quarter of the statistical year, H.M. Senior Trade 
Commissioner at Calcutta states that the total imports of 
merchandise into India for the three months April-June 
declined from 66 crores of rupees, in 1921, to 53 crores, in 
the corresponding period of the present year. It is satisfac- 
tory to note that the United Kingdom increased its share 
from 58 to 62 per cent., as contrasted with a reduction in 
the share of the United States from 11.6 to 7 per cent., and 
in the case of Japan from 6.7 to 5 per cent. German ship- 
ments, however, rose from 1.9 to 5.7 per cent., and those 
from Belgium from 2.2 to 2.7 per cent. It is not surprising 
that the prodigious imports of machinery and millwork of 
last year have not been maintained. The total imports in 
the first quarter fell from 10 to 6.4 crores. 

The import of electrical machinery fell from 112 to %4 
lacs. The British share increased from 71 to 74 lacs, in 


ae to the decline in American imports from 36 to 123 
acs 

Last year’s very heavy imports of electrical instruments 
and apparatus were not maintained, and the figures were 
reduced from 159 to 66 lacs. ‘Ihe British share fell from 
113 to 46 lacs, that of the United States of America from 
35 to 7 lacs, and that of the Netherlands from 2 to 1 lacs. 
Italy increased her proportion from 4.9 to 5.6 lacs, and 
the share of unclassified countries increased slightly from 
3 to 44 lacs. 


Mazda Lamps.—Price Repuctions BeLow PRE-war PRIcEs. 
—A substantial decrease in the price of Mazda lamps came 
into effect on September Ist, the new prices being in several 
cases below pre-war level. Labour and materials still cost a 
good deal more than in 1914, and one might naturally expect 
present prices to be proportionately higher than they were 
before the war. That Mazda lamps actually cost less than 
in those days is attributed mainly to progressive reductions 
in manufacturing costs consequent upon increased demand, 
higher production, and improved methods. 

In addition. to the standard lamps referred to above, the 
prices of Mazda Candle, Tubular, and Train-Lighting lamps 
have also been reduced. Full information upon the new 
prices, together with generous supplies of advertising matter, 
may be obtained from the British Thomson-Houston Co., 
Ltd., Mazda House, 77, Upper Thames Street, E.C.4 


Book Notices.—The Decimal Educator, Vol. V, No. 17, 
September. London: The Decimal Association. Price 6d.— 
In this issue are a report of the sixth General Conference of 
Weights and Measures; a note on a system of decimal coinage 
propounded by Mr. T. Law ton; a review of Mr. W. A. 
Appleton’s recent book on Labour policy; and many other 
items of interest and educational value. 

The Journal of the South African Institution of Engineers, 
Vol. XXI, No. 1, August, 1922. Johannesburg: The Institu- 
tion. Price 2s.—This issue contains the presidential address 
of Mr. J. W. Kirkland; a paper on **‘ Home-made Apparatus 
for Welding Hollow Steel,’’ by Mr. G. T. Andrews: a list 
of South African patents; and an index to Volume XX. 

** Science Abstracts ’’ A and B. Vol. XXV, Part 7, No. 295, 
July 3lst, i922. London: E. & F. N. Spon, Ltd. Price 2s. 
6d. each. 

* Diesel “Engines for Land and Marine Work,” by A. P. 
Chalkley. Fifth edition. Pp. xviiit+820; figs. 161. 2ls. net. 

‘Manual of Reinforced Concrete,’’ by C. F. Marsh and W. 
Dunn. Pp. xvit+504; 207 figs. Price 21s. net. London: 
Constable & Co., Ltd. 

* Sparking Plugs,’ .’ by A. P. Young and H. Warren. Pp. 
ag ge 64 figs. London: Sir Isaac Pitman & Sons. Price 

s. 6d. net. 

‘ Patents for Inventicns,”’ by J. E. Walker and R. B. 
Foster. Pp. xiii+377. London: Sir Isaac Pitman & Sons. 
Price 21s. net. 

‘** Industrial Negotiations and Agreements,’ with a fore- 
word by the Rt. Hon. J. R. Clynes, M.P. Pp. 76. Price 2s. 
‘*The Fair Wages Clauses,’ pp. 16. Price 3d. London: 
The National Jomt Council of the Labour Movement. 


The Norwegian Fair.—The annual fair at Christiania has 
been a great success, and up to the present has been visited 
by more than 100,000 persons. Considerable orders have been 
received, and the exhibitors declare themselves very satisfied 
with the result of the fair—Reuter (Christiania, September 
9th). 


Vienna International Fair.—The third International Fair 
was opened by the Federal President, Herr Hainisch, on 7. 
tember 10th. The number of exhibitors is four thousand, 
per cent. of whom are joreigners.—Reuter (Vienna). 


Our Foreign Trade.—Avcust Ficures.—The following 
were the values of imports and exports cf electrical goods and 
machinery during August, 1922 :— 


August, Inc. or Inc. or dec. 
1922. dec. 8 months, 
Imports— 1922. 
Electrical goods £ £ £ 
and apparatus 143,498 + 51,526 — 576,519 
Machinery en 764,336 + 87,986 — 3,111,609 
Exports— 
Electrical goods 
and apparatus 614,749 — 21,171 — 4,846,608 
Machinery . 4,363,798 — 788,907 — 18,875,287 
Re-exrports— 
Electrical goods 
and apparatus 8,210 — $,615 ~ 46,223 
Machinery ma 120,468 65,059 178,590 


Lead Report.—Messrs. James Forster & Co., in their re- 
port dated September 9th, say :—Closing we yesterday were 
practically the same as last week, at £24 5s. for the current 
menth and £23 7s. 6d. for December. An metals have been 
quiet this week, and interest in lead has chiefly been shown 
for the December position. Transactions total about 3,600 


tons. Lead continues to come in freely—about 3,000 tons 
appearing in the Customs entry so far this month for London 
and Liverpool alone, of which 1,800 tons is from Burma. 
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Scottish Motor Exhibition.—The Kelvin Hall Committee 
of the Glasgow Corporation recommends that the Scottish 
Motor Trade Association be granted the use of the hall from 
January 26th to February 3rd, 1923, at a rental of £1,850. 


New United States Tariff Bill—It is understood that a 
compromise was reached on September 9th at a conference 
between members of the House of Representatives and the 
Senate on the question of valuation, which forms the basis for 
duties in the new Tariff Bill. The Senate Finance Committee, 
in revising the Bill, rejected the American valuation scheme 
of the House of Representatives, substituting for it a modified 
form of foreign valuation.—Reuter (Washington). 

For Sale.—By direction of the Disposal Board, Mr. C. D. 
Phillips will sell by auction, on October 3rd and following 
days, at H.M. Factory, Pembrey, South Wales, plant and 
machinery, including boilers, pumps, electric motors and 
starters, electrical and miscellaneous stores, &c. 

By instructions from the Sun Electrical Co., on account of 
the transfer to their new works, Messrs. H. Butcher & Co. 
will sell by auction on September 22nd, at 57 and 59, Neal 
Street, Long Acre, W.C., surplus plant, machine tools, stores, 
&c. (See our advertisement pages.) 

Chinese Notes.—The Hsiao Huang Electric Co., of Huang 
Ch’iao, and the Changshu Electric Light Co., Ltd., of 
Changshu Kiangsu, have been registered. 

The Foochow Telephone Co. has decided to increase its 
capital from $250,000 to $400,000. 

New French Companies.—There has been formed at Lille 
(202, Rue du Faubourg de Douai) the Ateliers Electro-techni- 
ques du Nord for all operations relating to the industry and 
trade in electrical apparatus and their applications. The 
capital is 1,100,000 fr. in 500-franc shares, of which 1,200 
are allotted to M. Henaut as consideration for his assets. 

Manufacture d’Isolants Céramiques de la Dréme is the new 
title of the Société Francaise des Etablissements N.I.O.C.A., 
which has taken in the Manufacture Lyonnaise d’Isolants 
Céramiques (Société Raymond Durand et Cie.). The capital 
of the company is 700,000 fr., and its object the making of 
all articles related to electricity. Its offices are at St. Vallier 
(Dréme). 

La Société Lorraine de Distribution de Gaz et d’Electricité 
has been constituted as a limited liability company at 
Montigny-les-Metz (Moselle), with a capital of 500,000 fr. 

Les Secteurs Electriques de Provence has been formed in 
Paris (157, Rue Pereire) for the distribution of electricity for 
all purposes, with a capital of 400,000 fr., to be raised event- 
ually to 5,000,000 fr. 760 of the shares (500 fr.) are allotted 
to the Omnium Francaise d’Electricité as consideration for 
its assets. 

Oil-fuel Appliance Exhibition.—An_ international exhibi- 
tion of appliances for the use of oil fuels is to be held in 
Paris, during October, under the auspices of the French 
Society of Industrial Chemistry. 


Belgian State Railway Contracts.—The Commercial Sec- 
retary to H.M. Embassy at Brussels has forwarded extracts 
from the Chronique des Travaux Publics regarding a certain 
clause to be added to the existing ‘‘ Cahier des Charges Spé- 
ciaur,”’ under which foreign firms will, in future, have to state 
the place where the goods, the subject of the tender, are pro- 
duced or manufactured when submitting tenders for Belgian 
State Railway contracts. United Kingdom firms may consult 
the extracts referred to on application to the Department of 
Overseas Trade, 35, Old Queen Street, London, $.W.1 (quoting 
reference No. 16598 F.W.).—Board of Trade Journal. 


New Belgian Companies.—A co-operative electrical com- 
pany styled the Electricité de Pecq-Estaimbourg, Nechin et 
Extentions has been formed at Tournai for the distribution 
of electric current in the federated communes named. 

Ummels et Co. is the name of a firm registered as a com- 
pany at Liége (29, Quai des Tanneurs). Its scope is electrical 
installations of all kinds and the manufacture of, and trade in, 
electrical materials. 

G. Ludewig et V. Simonis, fournitures genérales d’élec- 
tricité is the designation of a company embodied at Liége 
(14, Quai de la Batt) for the objects indicated in its title. 


Australian Engineering Wages.—Employés in the engi- 
neering industry are betraying signs of restlessness following 
the heavy reduction in wages which became operative on 
June 30th. In some country centres in Victoria direct action 
has been hinted at, but it is not thought that strike measures 
will be resorted to. The award reduced the pay of tradesmen 
from £6 2s. 6d. to £5 3s. 8d., and a recent meeting of aboult 700 
Melbourne members of the A.E.U. decided not to resist the 
award, particularly as the questions of hours, classification, 
and some other rates, are to be dealt with by the Arbitration 
Court on August Ist. Meetings held in other States to con- 
sider the new award have expressed great dissatisfaction with 
the drastic reduction, but hitherto no stoppages have occurred. 
A considerable amount of unemployment exists in the iron 
and steel trades, and it is estimated that somewhere about 
350 engineering tradesmen are idle in Melbourne. The pro- 
prietor of one of the largest engineering shops in the city 
recently declared that it was a case of ‘“‘ scraping along ”’ 
to keep the men in the works employed.—Reuter’s Trade Ser- 
vice (Melbourne). 





Electricity Meters in Sydney, New South Wales.—At a 
recent meeting of the Sydney City Council electricity com- 
mittee the deputy general manager of the Electricity De- 
partment reported that the Electricity Meter Manufacturing 
Co., of Sydney, had been paid £3,188 in excess of the market 
values ruling for meters at the time the several orders were 
placed. This was done with a view to assisting the com- 
pany to establish the meter industry in Sydney. The first 
subsidy was in November, 1920, when the Council agreed to 
pay the company £1,000 more than it could otherwise have 
bought 1,000 meters for in the open market at the time. 

Pending the receipt of a letter addressed to the Town 
Clerk by the company, the committee postponed {till the 
next meeting its recommendation as to whether or not 
another order should be given to this company for meters, 
which it was pointed out, would be 7s. each above the price 
at which similar meters were quoted in England on June 
30th last. 

Mr. J. Bryden Brown (director of the Electricity Meter 
Manufacturing Co.) is reported to have said that he ex- 
pected a duty of 27} per cent. to be imposed on electricity 
meters imported from England, and 40 per cent. on meters 
imported from America. his, he claimed, would still show 
the Council a saving in purchasing the Sydney-made meter, 
which would be superior to the English meter now quoted 
to the Council at 33s.—Sydney Daily Telegraph. 


A Works Visit.—At the invitation of the Brush Electrical 
Engineering Co., Ltd., Loughborough, a party of students 
from the Leicester Technical School paid a visit to the com- 
pany’s works on September Ist. The party was divided up 
under guides for a tour of inspection of the works and the 
firm’s various manufactures. 

Considerable interest was taken in the Brush-Ljungstrom 
steam turbine and the turbo-generator sets, the tramway 
and rolling stock departments, and the transformer depart- 
ment. At the conclusion of the tcur, tea was provided by the 
directors, after which a few words of welcome by Mr. Brother- 
ton. the works manager, were acknowledged by a hearty vote 
of thanks by Mr. Taytor, head of the engineering department 
of the Leicester Technical School. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks 
in respect of goods and productions associated with the 
electrical trades and industries. Any firm desiring to enter 
an objection to any of the applications has one month in 
which to do so from the dates mentioned below. In the 
case of foreign firms the name of the British representatives 
to which the objections must be sent is also given. 

Hobart. No. 413,688. Class 6. Electrical food-preparing 
machinery. The Hobart Manufacturing Co., Ltd., Hobart 
House, Charterhouse Street, London, E.C. August 9th, 1922. 

Meghi. No. 426,279. Class 6. Wiring looms for commu- 
tators of motor-car engines. The Reliance Works Co., Ltd., 
Ryde Terrace, Floating Bridge, Southampton. August 9th, 
1922. 

Radiovox. No. 425.223. Class 8. Philosophical and scien- 
tific instruments and apparatus. Marconi’s Wireless Tele- 
graph Co., Ltd., Marconi House, Strand, London, W.C. 
August 9th, 1922. 

Ethophone. No. 426,144. Class 8. Receiving and trans- 
mitting apparatus for wireless telegraphy or telephony. 
Burndept, Ltd., Aerial Works, Blackheath, S.E.16. August 
9th, 1922. 

Bakelaque Insulation, Best British Manufacture (lettering 
and design) electrical insulating material. Attwater & Sons, 
Hopwood Street Mills, Preston. August 9th, 1922. 

Ocetherm. No. 426,093. Class 4. Carbons for electrical 
purposes and graphite, raw and partly manufactured. Eugen 
Conradty, trading as ©. Conradty, 9, Spittlertorgraben, 
Nuremburg, Germany. August 16th, 1922. 

Apollo. No. 426,704. Class 8. Wireless telephony and 
similar apparatus. Craies & Stavridi, Apollo House, 4, Bun- 
hill Row, London, E.C. August 16th, 1922. 

Pesco. No. 426,941. Class 11. Electric accumulators 
and batteries for medical purposes. Mitchells’ Electric and 
Wireless, Ltd., McDermott Road, Peckham, S.E. August 
16th, 1922. 

B.W. (lettering and design). No. 426,786. All goods in 
Class 8. Wireless Appliances, Ltd., Palace House, Shaftes- 
burv Avenue, London, W.C. August 23rd. 1922. 

Magnophone. No. 426,890. Class 8 Wireless telegraph 
and telephone apparatus. Edward E. Rosen & Co., City 
House, 158, Citv Road, London, E.C. August 23rd, 1922. 
“Svmonhon. No. 426.987. Class 8. Wireless communi- 
eating instruments and apparatus. Mitchells’ Electric and 
Wireless. Ltd., McDermott Road, Peckham, S.E. August 
Wrd, 19%. 

Sen. No. 425,994. Class 13. Sparking plugs. The Lion 
Svarking Plug Co., 175. Rue Gray, Brussels, Belgium 
(Albert L. Mond, 19, Southampton Buildings, Chancery 
Lane, London. W.C.). August 16th, 192%. 

Nichrome. No. 425,537. Class 8. Electrical resistances. 
The British Driver-Harris Co.. Ltd., Gaythorn Mill, Albion 
Street. Manchester. August 23rd, 1922. 

Fardon. No. 426,655. All goods in Class 8. Wireless 
Speciality Apparatus Co., 13, State Street, Boston, U.S.A. 








376 THE ELECTRICAL REVIEW. [Vol. 91. No. 2,338, SzpremBer 15, 1922, 





(Marks & Clerk, 57-58, Lincoln’s Inn Fields, London, W.C.). 
August 28rd, 1922. 

Telecepta. No. 426,938. Class 8. Wireless communicating 
instruments and apparatus. Mitchells’ Electric and Wireless, 
Ltd., McDermott Road, Peckham, S.E. August 28rd, 1922. 

Aethercepta. No. 426,939. Class 8. Wireless communi- 
cating instruments and apparatus. Mitchells’ Electric and 
Wireless, Ltd., McDermott Road, Peckham, S.E. August 
83rd, 1922. 

Wirelocepta. No. 426,940. Class 8. Wireless communi 
cating instruments and apparatus. Mitchells’ Electric and 
Wireless, Ltd., McDermott Road, Peckham, S.E. August 
8rd, 1922. 

Savolite. No. 424,534. Class 13. Electric lamps (ordi- 
nary). Naamlooze Venootschap Philips’ Gloeilampenfabriek, 
Eindhoven, Holland (Boult, Wade & Tennant, 112, Hatton 
Garden, London, E.C.). August 23rd, 1922. 

Watliff Co. Commutator Engineers (lettering and design). 
No. 424,476. Class 6. Commutators and commutator bars 
for electric motors and generators. Watliff Co., 38, Webb’s 
Road, Battersea, London, S.W. August 30th, 1922. 

Owl (design). No. 425,631. Class 6. Electric horns and 
alarms. Thomas S. Rogers, 25, Edmund Road, Alum Rock, 
Birmingham. August 30th, 1922. 


Midland Trade.—A Midland correspondent reports:— 
There is a consensus of opinion among representative manufac- 
turers and commercial men in Birmingham that the worst of 
the industrial depression has been passed. The outlook is dis- 
tinctly better than recently: more labour, particularly in the 
metal trades, is being absorbed into industry, and consumption 
of current for power purposes is increasing at a satisfactory 
rate. Applications for services to the Electric Supply Depart- 
ment are numerous. As to the electrical industry itself (which 
is still rather quiet), it is reported that one large company 
is engaged on an important contract for generating plant for 
Sydney. Lighting sets for large ae houses are also re- 
ported to be in better demand. The brass trade is fairly busy 
in electrical and kindred fittings. There is undoubtedly a 
rather more optimistic tone in industry generally, but 
cbviously recovery can only be brought about slowly. 


ng, il 7 annual outing of the employés of the D.P. 
Battery Co., Ltd., Bakewell, took place on September 9th. 
Blackpool was again visited, and by special arrangement the 
party, which numbered about 200, travelled in reserved 
saloons on a special excursion train which left shortly before 
5 a.m. Blackpool was reached in good time, and as_ the 
return train did not leave before 10 p.m. a full day was avail- 
able in which to visit the pleasure beach and the various 
other attractions which Blackpool provides. 








LIGHTING AND POWER NOTES. 


Atherton.—Year’s WorkiING.—There was a net surplus on 
the electricity undertaking of £958. This has been trans- 
ferred to the reserve fund account. 

Australia.—Victor1AN Water Power Resources.—The 
Victorian Electricity Commission has formulated a scheme for 
utilising the hydro-electric resources of the Stave. Based on 
the Sugarloaf Reservoir. on the Goulburn River, the project, 
when completed, will furnish electrical energy to Echuca, 
Shepparton, and Albury. The whole of the present probable 
electric power consumption of this territory has been found to 
comprise about 6,000,000 kWh per annum, with the prospect 
of an increase within a few years to more than double this 
amount. There will be five power houses, all of which will 
feed into a common sub-station, situated about eight miles 
from Sugarloaf, whence transmission lines, operating at 
66,000 V, will run to the various power centres, and also con- 
nect, on the northern outskirts of Melbourne, with the latter's 
high-pressure network from Morwell. The estimated cost of 
the scheme is £962,320. The scheme is to be completed by 
1927, and the Commission has recommended that work on 
the transmission lines be first proceeded with, and the total 
cost spread over five years 

Newcastte (N.S.W.).—Last year 1,900 new consumers were 
added to the list of users of electricity in the municipality, 
und to meet the increasing demand for electricity for light 
and power the City Council has decided to borrow £50,000 
for additional plant. 

Bankstown (N.S.W.).—The Town Council has approved a 
plan to borrow £30,000 at 6 per cent. in order to install an 
electric lighting system in the town. 

WynnuM (QUEENSLAND).—The Town Council proposes to 
borrow £21,000 to establish an electricity undertaking.— 
Reuter’s Trade Service (Melbourne). 

Brazil.—Execrricity SuppLy Extrensions.—A Liverpool firm 
of electrical contractors has received a substantial order from 
Brazil, placed by Messrs. Superville, jarbara, Buxton, 
Guilaym y Gia., who recently purchased from the Companhia 
Telefonica, Rio Grandense, the important electrical station 
of Bagé. The Brazilian company proposes to introduce vari- 
ous improvements in the services of illumination and distri- 
bution of energy, and further orders may be placed in this 
country.—Reuter’s Trade Service. 


Caerphilly.—Loan SanctTioneD.—The Urban District Coun- 
cil has received sanction to a loan of £8,400 towards an elec- 
trical undertaking for the area. The amount includes £1,000 
for estimated extensions in the next three years. 


Continental.—Hoittanp.—H.M. Consul-General at Rotter- 
dam has forwarded to the Department of Overseas Trade ex- 
tracts from the Dutch Press of recent dates concerning pro- 
posed undertakings which may lead to openings for British 
trade. A decision has been taken by the Town Council of 
Weesp in favour of the electrification of the municipality. 
lor that purpose a loan of gid. 120,000 will be issued. The 
Town Council of Gouda has voted the sum of gid. 100,000 for 
a boiler with a heating surface of 305 sq. m. and further 
materials for the electric power station. 

France. — The Compagnie Parisienne de Distribution 
d’Electricité has drawn up an extensive programme of im- 
provement, involving an outlay of 548,000,000 fr. The pro- 
gramme is divided into three sections. A section comprising : 
extension of generating stations (94,000,000 fr.); extension 
of sub-stations and the building of a new ivaietian 
(23,000,000 fr.); high-pressure feeders (18,000,000 fr.); high- 
and low-pressure distributors (33,000,000 fr.); high- and low- 
pressure networks (26,000,000 fr.); consumers’ transformers, 
services, and meters (33,700,000 fr.); improvements of public 
lighting (3,800,000 fr.). After completion of the foregoing, B 
and C sections will be taken in hand, the former in order to 
raise the power of the company’s installations to 235,000 kW ; 
the latter in order to prepare the way for the adoption of a 
frequency of 50 cycles throughout the campany’s network. 
The sum allotted to these two sections is 34,000,000 fr. 


Iraty.—Since 1910 the Italian Company for the Utilisation 
of the Water Resources of Venetia has been engaged on a 
scheme for deriving electrical power from the waters of the 
Lake of S. Croce. The results were so good that plans 
were drawn up for the complete exploitation of the water 
power in this area, and the necessary works were started 
immediately after the war. In the 1910 scheme water was 
taken from the lake, which is 380 metres above sea-level, 
through a pressure tunnel having a capacity of 20 cubic metres 
a second, to the valley of the Meschio, and utilised in a 
power station at Fadalto, which contained three generating 
units of 4,500 h.p. each and one of 8,000 h.p., a with a 
fall of 95 metres. Flowing down the valley to the Lago Morto, 
275 metres above the sea, the water fed a second power 
station at Nove, where the installation was of 17,000 h.p., and 
then passed to a third station at S. Floriano, a little below 
Nove, where the generating capacity was only small. The 
new plant is parallel with the first, with the difference that 
the quantity of water stored in the Lake of §. Croce is in- 
creased from 40 to 120 million cubic metres. The lake is fed 
by water from the River Piave, and the tunnel leading from 
it to Fadalto has a capacity of 100 cubic metres’a second. In 
the new station at Fadalto, situated close to the old one, 
six new turbines of 24,000 h.p. each, are to be installed, 
bringing up the total capacity at this point to 166,000 h.p. 
The fall available varies from 84 to 110 metres, according 
to the level of the water in the lake. At Nove four 24,000-h.p. 
turbines are to be installed in a new power-house, raising 
the total capacity to 115,000 h.p. Later, the water from Nove 
will be partially utilised at S$. Floriano, where the station 
will be enlarged to 5,000 h.p., and the remainder will be 
diverted through a new canal to the River Livenza, where 
there is a fall of 124 metres, and three 24,000-h.p. turbines 
will ultimately be installed. The turbines, three of which 
have already been finished by a Milan firm, will be coupled 
to alternators generating at 6,600 volts, 42 periods, the pres- 
sure being raised to 55,000 and 110,000 Ef for transmission. 
—Times Trade Supplement. 


China.—Fusnun.—The third power house of the Fushun 
Collieries is now in operation, with a capacity of 12,500 kilo- 
watts, bringing the total capacity of the colliery supply up 
to 30,000 kilowatts. Pulverised coal fuel is used, the installa- 
tion bei ping of the Holbeck system using three crushers worked 
by a 75-h.p. motor and crushing up to five tons per hour. 
It is expected that the pulverised coal fuel principle will be 
extended to other plants later on, as it is considered that the 
pulverising allows of certain low-grade coals being used in 
the mixture which are otherwise wasted.—Eastern Engineer- 
ing. 

Crewe.—Loan.—The Town Council has received the sanc- 
tion of the Electricity Commissioners to the borrowing of 
£2,500 for plant, switchgear, &c., being part of the £10,000 
applied for. The Electricity Commissioners have requested the 
Council to forward further information before giving sanction 
to the remaining amount. 


Dover.—Loan SanctTioneD.—The Town Council has received 
sanction to a loan of £1,108 for super-heaters at the electricity 
works. 

Owing to the success of electric cookers let out on hire, the 
Town Council has decided to expend £200 on a further 
supply. 


East Grinstead.—E.ectriciry Scueme.—The Urban Council 
has decided to proceed with an electricity scheme for the 
town. The estimated capital outlay is £20,000. 


(Continued on page 381.) 
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THE CROYDON ELECTRICITY UNDERTAKING. 





Recent Reconstruction. 





THe County Borough of Croydon, consisting of Croy- 
don, Selhurst, Thornton Heath, Norbury, Upper Nor- 
South Purley and 
Waddon, lies on the southern border of the County of 


wood, Norwood, Addiscombe, 


London, and has a population of close on 200,000. The 
area is mainly a residential one; there are very few in- 
dustrial works of any size, so that the electricity supply 
undertaking has been unable, so far, to build up a day 
load at all comparable to the lighting demand. 

The system as originally installed by Sir Alexander 
Kennedy in 1898 was single-phase, 60 periods, but i2 
1901 the Corporation converted the horse tramway to 
electric traction, and installed d.c. machines to cope 
with this demand. As the centre of Croydon was a 
large shopping area with a fair demand from small 
motor users, it was changed over to d.c. supply at the 
same time, so that there were always three sets of 
generators running to supply the three systems. 

When Mr. A. C. Cramb became chief engineer in 1901 
he decided that a low-pressure d.c. distribution system 
in such a scattered area would be very wasteful, and 
that high-pressure a.c. distribution with static sub- 
stations would best meet the needs of the district, so he 
stopped any further d.c. extensions. 

With neither hiring nor selling powers, the earlier 
efforts to develop a day load were severely handicapped, 
but by persistent effort a domestic load was gradually 
built up which, along with the tramway supply, gave a 
fairly good load factor, and prices were reduced in 1913 
to 34d. per kWh for lighting and to Id. per kWh for 
domestic purposes. 

It was early obvious to Mr. Cramb that he must unify 
the system of generation, but as he had made a profit 
every year with his numerous small sets, and large sums 
were handed over for the relief of rates, his committee 


area. After the war the Electricity Committee, on the 
advice of the engineer, obtained a second opinion which 
fully endorsed Mr. Cramb’s former recommendations, 
and he was instructed to reorganise the works. 

The largest of the eleven existing sets in the works 
was of 1,000 kW. Mr. Cramb advised the installation 
of two 5,000-kW and one 3,000-KW three-phase sets, 








Fic. 2.—Circutatina Water Pumps. 
generating at 6,300 volts. He proposed to divide the 
network into two, install three sets of 
1,500-kKVA Scott-connected transformers, and feed one 
half of his single-phase network from one phase of the 
two-phase system thus produced and the other half of 
his network from the other phase, using the hospital 
bar of the existing feeder board for the second phase. 
At the same time he advised a change of frequency from 
60 to the standard 
frequency of 50, al- 


single-phase a.c, 














Fic. 1.—New TURBO-ALTERNAIOR SETS. 


did not take the suggestion of reconstruction seriously. 
During the war, however, when the lighting output was 
heavily restricted and the cost of coal and wages in- 
creased, the question of reorganising the supply could 
no longer be ignored, though it had to be deferred as 
Croydon was not an important munitions producing 


though this would 
render obsolete all his 
existing single-phase 
reciprocating - engine 
generator sets, as well 
as the older types of 
air-cooled trans- 
formers in sub- 
stations which over- 
heated at compara- 
tively light loads. In 
his opinion, the 
ability to link up with 
neighbouring  under- 
takings at a future 
date outweighed the 
cost of such a change. 

For the supply to 
the d.c. area and the 
tramways, four con- 
verters were to be in- 
stalled. 

To accommodate the 
three-phase 
switchgear a new 
building was required 
at the side of the 
engine room (fig. 10), 
and as it was difficult 
to make the existing d.c. switchboard conform to 
modern practice in its old position, it was decided to 
transfer it from a side gallery of the engine room into 
part of the new switchgear building, and opportunity 
was to be taken to bring the equipment on the board up 
to date; the gallery in the engine room which would 
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thus be freed was to be used for the remote-control 
panels of the three-phase switchgear. 

The position was complicated by the fact that the load 
was so heavy that every engine, pump, and boiler was 
working up to its limit, and the only time that was 
available to make room for new plant was during the 
summer ‘‘ Daylight Saving’’ period. The problem was 
tackled by Mr. Cramb with characteristic thorough- 
ness. The 20-ton main hand-operated crane was 
stifiened and electrified with the direct labour of his 
repair staff. He extended the engine room by 24 ft., 
displaced two 750-kW reciprocating sets, one of which 
was at the end of the building, and thus obtained suffi- 
cient room to install three turbo-sets. 





\ 


having to put a brush through the condenser tubes, and 
scale troubles have entirely disappeared. 

Two of the circulating pumps (fig. 2), one for the 
5,000-kW and one for the 3,000-kW sets, are motor 
driven, but the pump for the second 5,000-kW set is 
driven by a 160-b.h.p. De Laval steam turbine to 
enable the undertaking to commence condensing again 
in the event of a total shut down. The exhaust steam 
from this turbine is passed through a feed-water heater, 
and as it amounts to 5,000 lb. of steam per hour at full 
load, the effect on the feed temperature is appreciable. 
Venturi tubes with continuous recording and _inte- 
grating recorders have been fitted to all condensate pipes 
and feed pump discharges. The glands of the Metro- 
politan-Vickers turbines are water 
sealed, and it is possible to check the 
condensate from each turbine by 
means of Venturi and Lea recorders. 
Repeated tests carried out over 
periods of days, weeks, and even on 
one occasion of two months, showed a 
variation of less than 1} per cent. 
between the total readings as regis- 
tered by the Lea recorder and the 
Venturi instruments. 

The Metropolitan-Vickers Elec- 
trical Co. also secured the contract 
for the remotely-controlled 3-phase 
e.h.p. switchgear (fig. 4). The 
equipment is mounted in moulded- 
stone cubicles with iron doors at the 
back and front; the control board is 
of the push-button type, operating 
from an existing 120-volt battery 
formerly used for exciting the old 





Fia. 3.—D.C. CONVERTER AND FEEDER SWITCHBOARDS. - 


The order for the two 5,000-kW turbines (fig. 1) was 
placed with the Metropolitan-Vickers Electrical Co., 
Ltd., and that for the condensing plant was placed with 
Messrs. Hick, Hargreaves & Co., Ltd., their ‘‘ Ejectair ”’ 
being used to maintain vacuum instead of the ordinary 
air pumps. The %3,000-kW turbo set was of Messrs. 
Brown, Boveri & Co.’s 
manufacture (fig. 1), 
with Cole, Marchent 
and Morley conden- 
sers, also fitted with 
ejector air pumps. The 
Metropolitan - Vickers 
Electrical Co., being 
the main contractor, 
this unit was in stock, 
and was purchased to 
enable the two sets to 
be erected at the 
earliest 
ment, so that a change 
over on to the new sys- 


possible mo- 


tem could be made to 
meet the 
load, 

The condensing 
water is cooled’ in 
towers, and _ orders 
were placed with the 
Davenport Engineer- 
ing Co. for’ three 
towers of 240,000 Ib. 
each. The make-up 
water for the towers, 
as well as for the 
boilers, is pumped 
from an artesian well 400 ft. deep, and the whole of the 
water is softened by a vertical Boby softener. It was 
found that softening the make-up water was far cheaper 
than cleaning the tubes, and that with softened water it 
was possible to run efficiently for several months without 


increasing 








alternators. The kWh generated are 
balanced against those sent out to 
converters, Scott-connected trans- 
formers, and feeders, so that any error in any meter is 
detected by the variation in the sum of the meters. 
Merz-Price protective gear is provided for the 
generators, Scott-connected transformers and La Cour 
converters, but for the rotary converters, where the mid- 
wire connection and special tappings in transformers 





Fig, 4.—REMOTELY-CONTROLLED E.H.P. 3-pHASE SWITCHBOARD. 


for traction and lighting supplies introduced too many 
variable factors, core-balanced protection in conjunc- 
tion with a polyphase overload inverse time-limit relay 
is provided. In the case of the three-phase feeders, 
the Merz-Hunter split-conductor system of protection 
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has been adopted. An automatic field-break switch is 
provided for each generator, and is actuated by the 
Merz-Price protective gear operating through a shunt 
trip coil and auxiliary switch. The Merz-Price gear 
also operates a set of steel shutters, which will automatic- 
ally close the air exit of the alternator should a fault 
develop in the machine. To safeguard against the 
machine being run with these shutters closed, a Klaxon 
horn, which is operated from a battery, is sounded when- 
ever the shutters close. 

Dry air filters, consisting of three screens of cocoa- 
nut matting in series, are provided for each machine. 














Fic. 5.—ScorTt-cONNECTED TRANSFORMERS. 


The matting can be cleaned very effectively by a portable 
vacuum cleaner, and has proved very effective. 

The new d.c, switchgear (fig. 3) was manufactured by 
Messrs. Ferguson, Pailin & Co., but the main circuit 
breakers are of fhe Metropolitan-Vickers Electrical 
Co.’s construction. Aron meters installed at each 
end of the converter and generator sections of bus-bars 
meter all the d.c. sent out to the traction and lighting 
panels respectively, 
and with the readings 
of the three-phase a.c. 
meters on the converter 
panels, give the conver- 
sion losses, while the 
main d.c. meters act as 
a check on the sum of 
the kWh registered by 
the feeder meters. 
Throughout the recon- 
struction, special at- 
tention was given to 
installing the necessary 
apparatus to obtain 
data which could be 
balanced out so as to 
keep a check on losses, 
avoidable and _ other- 
wise. 

Four converters 
(fig. 6) were installed 
at the generating 
station for supplying 
the tramways and the 
d.c. area. Messrs. 
Bruce Peebles & Co., 
Ltd., supplied a 500- 
kW and a 1,000-kW 
La Cour converter, 
and the British Thom- 
son-Houston Co. supplied two 1,250-kW rotaries, with 
the British Electric Transformer Co.’s oil-cooled trans- 
formers. 

Three sets of 1,500-kVA Scott-connected transformers 
(fig. 5) by the British Electric Transformer Co. convert 
from 3-phase, 6,300 volts, to 2-phase, 2,000 volts, and 
feed the existing single-phase feeder bus-bars (fig. 9). 
The ordinary running bar and the hospital bars of this 


board were connected to the two phases, the distribution 
area was divided into two, and the feeders from each 
area were connected to one of the phases. Messrs. 
Ferguson, Pailin & Co. were the makers of the six 
switch panels controlling the 2,000-volt side of the trans- 
formers, the panels being made similar to the existing 
Ferranti feeder board, and connected to it by means 
of extended bus-bar chambers. The Scott-connected 
transformers are protected by Merz-Price gear so con- 
nected that a fault in the transformer will trip both the 
6,300-volt and 2,000-volt switches, and when the 6,300- 
volt switch is tripped by hand, it automatically trips 
out the 2,000-volt switch also, so that the latter cannot 
remain in when the 6,300-volt switch is ‘“‘ off.’’ 

The boiler-house plant consisted of four 8,500-lb. and 
two 12,000-lb, land-type, three 14,000-lb. marine type, 
and one 30,000-lb. land-type Babcock boilers, complete 
with superimposed steel economisers. (Orders have 
also been placed with Messrs, Clayton and Shuttleworth 
for a 35,000-lb. boiler, complete with steel economiser, 
having an overload capacity of 50,000 lb.) 

During the coal strike in 1921, oil fuel was partially 
adopted, and afterwards the two 12,000-lb. boilers were 
permanently equipped for oil burning. By making a 
careful job of the brickwork it was possible to keep both 
boilers for peak work, and after use the burners were 
swung out, air doors were closed, and the hot brickwork 
maintained the pressure so well that the boilers were 
relied on for stand-by, and stand-by banked coal-burn- 
ing boilers were eliminated. 

A 10,000-gailon per hour Weir turbine pump dis- 
placed four reciprocating feed pumps, and a further 
pump of the same size is on order. The exhaust from 
the pump is discharged into the feed tank. 

The dropping of the frequency from 60 to 50 periods 
made the change-over on to the new plant a complicated 
problem. It meant that the latter could not be syn- 
chronised with the old, and that a complete shut down 
of the old a.c. system and a start-up of the new would 
be necessary. Also, when the actual change was made, 





Fig. 6.—Four New ConvVERTERS. 


a tremendous amount of adjustment and alteration had 
to be made all over the system. 

The total cost of the reconstruction amounted to well 
over £200,000, of which £185,000 was charged to 
capital, but the saving due to the new plant and to the 
better control over working which the new plant and 
reorganisation effected, has amply justified the bold 
policy of making a clean sweep of the old reciprocating 
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plant. The fuel consumption has been nearly halved, 
the engine room staff has been reduced, and the repairs 
and maintenance charges are now moderate. 

On the first year’s working of the new plant a deficit 
of £19,000 was converted into a surplus of £26,000 
on a revised tariff, which meant a reduction of £4,000, 
and yet during the greater portion of that year the 
saving effected was not so great as it is now, owing to 
the reorganisation being incomplete. 

The charges for electricity have just been drastically 
overhauled, alternative ‘‘all in’’ tariffs being pro- 
vided for business and domestic premises, with a run- 
ning charge of 1}d. per kWh; power is charged for 
on a two-rate system, also with 1$d. per kWh as run- 
ning charge; the charge to the tramways has been 
reduced to 14d. per kWh after the first million kWh, 
and discounts for prompt payments range from 5 per 
cent. to 20 per cent., according to the size of the bill. 

Although Croydon is not an industrial area, there 
are a number’ of small power consumers, but the 
principal hope for improved load factor lies in 
the domestic consumer. The Corporation has just 
sanctioned the expenditure of £2,000 as a nucleus for 
the hiring of cooking apparatus, and, judging by the 








Fic. 7.—A THREE-PHASE SUB-STATION. 


applications which are coming in, there will be no diffi- 
culty in disposing within the next few months of cookers 
to that value. The difference a power load makes on the 





output of an undertaking, or conversely the small 
amount of energy that is required per consumer for 
lighting, is well exhibited in the Croydon undertaking. 
There are about 9,500 consumers connected to the mains, 














Fic. 8.—One or 27 SINGLE-PHASE TRANSFORMER SUB-STATIONS. 








Fic. 9.—SINGLE-PHASE 2.000-V FrepeR SWITCHBOARD. 


which total over 300 miles, and yet the energy sold 
amounts to only 10$ million kWh, of which four mil- 
lions are used by the tramways, three millions for light- 
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Fic. 10.—PuLan or Etectriciry Works, Croypon. 
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ing, 2} millions for power, } million for heating and 
domestic purposes, and 4 million for public lighting. 

The load last winter varied from 6,300 kW in the 
afternoon to 350 kW at night, an extremely difficult 
load to meet efficiently in the boiler house, but with off- 
peak energy now available at just over 1d. a kWh it is 
expected that a better night load will be built up. 

Croydon will always be hampered by having to pay 
from 15s. to 18s. a ton for transport charges on its fuel. 
All coal that comes by rail has to be transferred to the 
L.B. & S.C. Railway Co.’s lines, and it is too far 
away from the river and the sea to benefit by sea-borne 
coal, but in spite of that handicap, and the bad load 
factor due to its being a purely residential neighbour- 
hood, the fuel cost has now been brought down to under 
0.6d. per kWh sold, and the cost is still falling. 

There is no doubt that the lower working cost due to 
reconstruction, and the better tariff that can be offered 
in consequence, will be exploited by Mr. Cramb to the 
utmost in building up a domestic load which will give 
him a load factor comparable with that obtained with 
power loads by some more fortunately situated engi- 
neers. 

We are indebted to Mr. A. C. Cramb, borough elec- 
trical engineer of Croydon, for permission to publish 
the above notes, and to Mr. J. H. Parker, his deputy, 
for the photographs and other information regarding 
the undertaking. 








LIGHTING AND POWER NOTES. 


(Continued from page 376.) 


Ecuador.—WateR Power PLANt.—Work is proceeding upon 
the installation of a new power plant for the use of the Quito 
Electric Light and Power Co. (Ecuador). The plant is located 
in the Chillo Valley, and will develop 3,000 h.p., but the falls 
utilised are capable of developing a total of 6,000 h.p. When 
the installation has been completed, and this is expected to 
be about November next, the Government will probably find 
it desirable to use the electric power provided to operate the 
Quito-Ibarra railroad, the supply available proving ample for 
the purpose.—Reuter’s Trade Service. 


Forest of Dean.—E.ectriciry SuppLy ScHeme.—The Forest 
of Dean electric power scheme is still held up in consequence 
of a deadlock between its promoters and the proprietors of 
the Norchard Colliery Co. with regard to the area to be 
placed at the promoters’ disposal in connection with the 
power station. 


Gellygaer.—Prorosep Power Station.—The question of 
: a a upon station at Hengoed is being considered by the 

U.D.C. connection with the development of electricity 
“a, 


Inverness.—Hypro-Etectric ScHeMeE.—The Town Clerk 
read ew at a recent meeting of the Town Council from 
Sir W. Armstrong, Whitworth & Co., Ltd., with reference 
to the local hydro-electric scheme. The company’s negotia- 
tions with the Caledonian Canal Commissioners and _ the 
Ministry of Transport had been successful, and it had been 
able to formulate a scheme whereby sufficient power up to 
approximately two million kWh per annum could be obtained 
from the waters of the canal. The charge would be 14d. per 
kWh for power and 8d. for lighting. The Town Council ap- 
proved of the scheme. 

Lanarkshire.—APrpLicaTION FOR ORDERS. —The County Coun- 
cil is applying to the Electricity Commissioners for Special 
Orders under the Electricity Supply Acts, 1882-1919, in respect 
of a number of districts in the county. 

Milford.—Site ror New Sration.—Mr. C. E. Newbon, 
chairman, at the annual meeting of the Milford Docks Co., 
stated that the company projected leasing a site on its pro- 
perty to a power supply undertaking which would supply 
electricity to the district and for dockside plant, developments. 

New Zealand.—Tavumarunui.—The Borough Council has 
arranged a loan of £47,000 at 6 per cent. for a hydro-electric 
scheme, and it is anticipated that the works will be com- 
pleted in 14 months. 18,000 h.p. will be provided.—Reuter’s 
Trade Service (Melbourne). 

Lake CoLeripGe ScHemMe.—Plans are complete for a second 
power station at Lake Coleridge, where already 9,000 kW are 
being generated by five of the six units originally provided 
for. The sixth unit will be ready in October, when the 
capacity will reach 12,000 kilowatts.—Reuter’s Trade Service 
(Melbourne). 

Rochdale.—Etecrricity in BuLtK.—The Electricity Commit- 
tee has decided to recommend that, subject to the approval 


of the South-East Lancashire Advisory Board, a further bulk 
supply of electricity be obtained from the Lancashire Electric 
Power Co., Ltd., for 10 years, and application is to be made 
to the Electricity Commissioners for sanction to borrow 
£20,625 in connection with the scheme. 

Hire-Purcuase System.—The Electricity Committee pro- 
poses, on the suggestion of the manager, to adopt a hire- 
purchase system for electric cooking stoves. 


Salford.—AprroIntMeNt OF ENGINneer.—The Corporation de- 
cided at a recent meeting to appoint an electrical engineer, the 
salary suggested by the Electricity Committee being £1,250 
per annum. At present the Committee has only a consulting 
engineer, and considers that with such a large undertaking it 
is unsatisfactory to try to carry gn without an engineer. 


South Shields.—Yerar’s Workinc.—The annual report of 
the Electricity Supply Department (engineer: Mr. James 
Edgar) for the year ended March 3lst last, records a total 
revenue from all sources of £84,756, as compared with £93,066 
in the previous year. Working expenses totalled £41,999, as 
against £57,655, leaving a gross surplus of £42,757 (£35,411). 
After paying capital charges, &c., the result was a net profit of 
£3,684, which, although 15 per cent. below the previous year's 
profit, was satisfactory in view of the prevailing industrial 
conditions. The capital expenditure during the year was 
£39;317, of which £13,655 was for machinery, and £11,658 for 
a.c. mains. The energy sold was 6,793,983 kWh, as compared 
with 7,955,693 kWh. The works cost per kWh fell from 1.294. 
to .94d. 


Wallasey.—Pxrice Repuctions.—The Electricity Committee 
has recommended that the charges for electricity be reduced 
as follows :—Lighting from 6}d. to 6d. per kWh; heating, 

Yid. to 2d. per kWh; power from 33d. to 3d. per kWh. The 
reductions will take place as from October Ist. 

Walsall (Staffs.).—Price or Etecrriciry.—When a flat rate 
of 2d. per lamp per week was charged the Town Council 
tenants for electric light, they used twice as much electricity 
as did the occupiers of houses that are supplied on the meter 
rate. The Council’s tenants will therefore be made to pay 
in future for the energy they use.—Daily Mail. 


Wellington (Somerset).—Evecrricity Suprty.—The Urban 
Council is in communication with Taunton Corporation re- 
garding a supply of electricity for the town. 


Wolverhampton.—Yerar’s WorkiING.—The report on _ the 
working of the Electricity Department for the year ended 
March 31st last shows a total income of £163,255, as com- 
pared with £191,918 in the previous year. Working expenses 
amounted to £93,480 (£119,932), leaving a gross profit of 
£69,775 (£73,687). After meeting capital charges, &c., there 
was a, net profit of £13,941. In the previous year there was 
a surplus of £27,064. The energy sold decreased from 
21,559,351 to 16,208,656 kWh. An almost complete cessation 
in the demand for electricity by many works owing to the 
miners’ strike accounted, in a large measure, for the reduced 
receipts. An interesting point in the report is that the de- 
crease in revenue. in 1921-22 of £28,663 was almost balanced 
by a decreased expenditure on coal of £28,223. Reductions 
in the charges for electricity were made at the end of the 
December, 1921, quarter, and the Electricity Committee has 
recommended a further reduction in the general percentage 
advances. 








TRAMWAY AND RAILWAY NOTES. 


Bradford.—ProvisionAL Orber.—With regard to the Pro- 
visional Order being sought by the Corporation to extend the 
railless passenger vehicle serv ice, the Town Clerk recently in- 
formed the Finance Committee that the Order had been made 
by the Minister of Transport, but the Parliamentary agents 
reported that the Ministry was unable to introduce the con- 
firming Bill until the next session. 


Brazil.—Raitway ELectrirication.—The placing of con- 
tracts for the electrification of the Central Railway of Brazil 
is not proceeding with so much celerity as the Government 
could desire, while the class of bids so far received has not 
afforded the highest satisfaction. Of the cffers submitted, four 
alone have been taken into consideration by the Government. 
These have been divided into six groups, including overhead 
distribution, sub-staticns, locomotives, cars, signal system, and 
sheds and shops. Notice of the awards has yet to be received. 
—Reuter’s Trade Service. 


Continental.—Swepexn.—Concerning the projected conver 
sion to electric traction of the main line between Gothenburg 
and Stockholm, it may be recalled that the original estimate 
of the expenditure, as calculated in 1920, amounted to 
105,000,000 kronen for the total length of 285 miles, of which 
40,000,000 kr. was for the purchase of locomotives. Of 
this latter sum the renewal fund of the State Railways 
would have provided 30,000,000 kr., so that the funds to 
be raised would have been 75,000,000 kr. At the present time, 
according to informatiosn from Stockholm, the electrical de* 
partment of the Swedish State Railway Administration is 
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engaged on an examination of the probable expenditure on 
the work under existing conditions, and in this connection 
the department has betore it offers obtained from various 
sources for the execution of the work. It is impossible for 
this economic examination to be completed before the techni- 
cal department of the electrification committee has finished 
its inquiry, although both are expected to terminate at the 
end of September. It is, however, stated that the American 
schemes submitted for the contract, proposing the use of 
high-pressure direct current, will not be adopted, but that 
the system employed on the Lappland iron ore railway will 
be recommended, with the difference that single-phase current 
is to be used instead of three-phase as on that line. It 1s 
calculated on this basis that the outlay on conversion ol 
the Gothenburg-Stockholm railway, including locomotives, 
will amount to 50,000,000 kr., and the single-phase current 
would be taken from the existing three-phase network. 

Dover.—Prorosep Rawtess Tramcars.—The Tramways 
Committee has recommended the Town Council to adopt the 
railless car system for the route from New Bridge over the 
Pier Viaduct; also that powers for running railless cars 
in the town should be applied for. 

Glasgow.—ExTEeNsions.—Parliamentary powers are to be 
sought authorising extensions to the tramways as follows, 
viz. :—Gillnock to Newton Mearns, two miles; Millerston to 
Stepps, one mile; University Avenue, from Bank Street to 
Byres Road, half mile; Renfield Street to Elmbank Street, via 
St. Vincent Street, and Elgin Street to the Clyde, via Portland 
Street, each five furlongs; and Scotstounhill to Dumbarton 
Road, 500 yards. 

Huddersfield.—New Route.—With a view to relieving con- 
gestion of traffic in Leeds Road on the occasion of football 
matches, the ‘lramways Department is seeking permission to 
construct a loop line which will create a small circular route 
outside the football ground. It is proposed to lay a single 
track from the existing line in Leeds Road, proceeding along 
Bradley Mills Lane into Bradley Mills Road and joining up 
again in Leeds Road. The estimated cost is £5,300. 

Iikley.—Co..ision.—One of the Corporation’s  railless 
tramcars collided with a motor-car on the 3rd instant. The 
mudguards of the two vehicles became interlocked, and they 
crossed the pavement and ran into a hedge. Fcrtunately 
the passengers in both vehicles escaped injury. 

India.—Prorosep Tuse Raitways 1x Catcutta.—The Office 
of the High Commissioner in London for India has forwarded 
copies of a report on the possibilities of a tube railway in 
Calcutta between the East Indian Railway and the Eastern 
Bengal Railway, together with a book of plans and a longi- 
tudinal section. These documents can be inspected by repre- 
sentatives of United Kingdom firms interested on application 
to the Department of Overseas Trade (Room 49), 35, Old Queen 
Street, London, S.W.1, until September 20th, after which date 
they will be available for loan in order of application to firms 
in the provinces who are unable to have them inspected in 
London. (Reference 9262/E.D./E.P.)—Board of Trade 
Journal. 

Stoke-on-Trent.—Accipent.—Eighteen persons were injured 
mere or less seriously, in a smash caused by a runaway tram- 
car at Stoke-on-Trent early on September 6th. The tramear, 
which was full of people, was proceeding downhill between 
Newcastle-under-Lyme and Hanley when a short circuit 
occurred in the controller on the driver's platform, 
and «a considerable amount of smoke and flame were 
sent up into the driver's face. He stepped back, 
and, in attempting to reach the overhead switch to cut 
off the power, fell into the road. The tramear continued 
at an ever-increasing speed down the gradient, collided with 
w cart, and smashed into a Post-Office motor van. Then it left 
the rails, and after travelling ten yards overturned on its side. 
The conductor endeavoured to apply the brake, but was unable 
to do so owing to a crowd of passengers trying to escape 
from the rear platform. Ten of the injured were treated at 
the North Staffordshire Infirmary. The driver and the con- 
ductor escaped News. 


Wakefield.—Dovs.inc oF Track.—The Corporation has 
sanctioned the doubling by the Yorkshire (W.R.) Electric 
Tramway Co. of the tramway track in Doncaster Road from 
the ‘‘ White Bear Inn ”’ for a distance of about 250 yards. 

West Hartlepool.—Raititess Traction.—According to the 
Evening News, railless electric vehicles are to be run on one 
section of the local tr: amway system. 


Wigan.—Prorosep Track Renewats.—The Corporation has 


under consideration the question of reconstructing the tram- 
way on the Aspull route. 











TELEGRAPH AND TELEPHONE NOTES. 


Cable Service.—Repvctrion 1x Rates.—The Western Union 
Telegraph Co. gives notice of reduced rates for deferred tele- 
grams between Great Britain and Ireland and places in 
British North America. 

Chile-—WtreLess TeLeGRAPHY.—The Chilean Government 
(Navy Department) has recently completed an important 


wireless station in Puerto Bories, Ultima Esperanza, 
situated in the southernmost part of the Republic. Similar 
stations have already been erected in the Magellan Territory, 
Tierra del kuégo, and the Patagonian channel region, thus 
completing a wireless system which unites even the most re- 
mote parts of Chile with the rest of the country.—Reuter’s 
Trade Service. 


Ireland.—Srtrike.—The strike of Southern Irish posta! 
workers took place at six o'clock on September 1th. All work 
was suspended in the post offices cf the Lrish Free State. It 
Was announced at the General Post Othce, London, that tele- 
graphically London had been unable to obtain a reply from 
any Free State post office or newspaper office since 6 p.m. 
Telephonic communication also ceased. ‘Lhe postal workers 
are resisting a proposed reduction in wages. ‘The final offer of 
the Provisional Government, to spread the reduction over 
three months, was rejected. ‘The Free State Ministry for Home 
Affairs issued a statement refusing to recognise the right of 
Civil Servants to strike and declaring that picketing would 
not be allowed.—Daily Mail. 

Ihe Government on Monday evening issued a statement ex- 
pressing the anticipation that it would be able to augment 
the limited telegraph service, which is being maintained, in 
the course of a couple of days. 

The Daily Telegraph reports that on the 12th members of 
the supervising and superintending classes were suspended 
for refusing to perform work proper to their subordinates who 
are on strike. The Provisional Government announces that 
satisfactory progress has been made with the picking up ol 
the various services. The telephone section is already coping 
with the full requirements of Government departinents and 
what are known as essential services. The staft is being aug- 
mented, and it is hoped in a few days to extend the use oi 
the telephone to other phases of activity. ‘Telegrams from 
the six north-east counties, England, and abroad were 
accepted on Tuesday at Amiens Street telegraph office 
between 10 a.m. and 6 p.m. In addition to Dundalk and 
Belturbet, the Donegal post office remains open. 


Poland.—Strike Enpep.—The Polish postal telegraph em- 
ployés’ strike has ended. The Government has granted cer- 
tain economic concessions, such as the supplying of fuel to 
workers on the deferred payment system, and also guaranteed 
a minimum wage based on the cost of living.—The Times. 


The Telephone Service.—New Excuance.—A new tele- 
phone, exchange was to be opened on September 9th at Maida 
Vale, in the cld L.C.C. Fire Brigade Station, which was ac- 
quire -d at the beginning of the year. The new exchange, in 
addition to meeting the outstanding needs of the area, will 
relieve the Hampstead exchange, as 615 subscribers proper to 
the Maida Vale telephone area will at once be transferred from 
the Hampstead switchboard. A further 230 transfers will take 
place a fortnight later. Altogether two thousand subscribers 
can be accommodated in the new exchange, which is of modern 
central-battery type with lamp indicator signals. There are 
thirteen positions set apart for dealing with subscribers’ calls. 
and seven junction positions accommodating two hundred 
junction circuits from other London exchanges, including the 
trunk and toll exchanges.—The Times. 

According to the Daily Chronicle, another exchange, Wal- 
lington, will be cpened in the London area on September 23rd, 
and new c.b. equipment was brought into use at the Barnet 
exchange on August 3lst, which makes available accommoda- 
tion for 1.600 subscribers’ lines and 230 junction lines. 

Leeps Street Kiosks.—Leeds Corporation and the Post 
Office Telephone Department are in negotiation with a view 
to the establishment of public telephone kiosks in certain posi- 
tions in the streets. Two kiosks are expected to be placed, 
as a start, one on the footway island at the end of Vicar Lane 
—a big tramway terminus—and the other at the Boar Lane 
end oi the tramway barriers in Briggate. Leeds will be the 
first city in Yorkshire to have public telephone kiosks in the 
streets, but Bradford and Wakefield are expected to follow 
quickly. 


South Africa.—Lonc- pIsTANce +W4RELESS.—The agreement 
concluded between the Union Government and the Marconi 
Co. for the erection of a high-power wireless station capable 
of direct communication with England is generally approved. 
The feature of the compact which finds most favour is that 
the Government does not invest anything in the undertaking. 
At the same time, the public interests are adequately safe- 
guarded, while tenders for the steel masts and everything else 
capable of being made in the country will be invited loca'ly. 
According to the Daily Telegraph, Marconi’s Wireless Te'e- 
graph Co. undertakes to form a South African wireless com- 
pany for the purpose of erecting, maintaining, and operating 
for at least ten years a station equipped with thermionic tube 
transmitters suitable for duplex commercial working between 
South Africa and Great Britain. This station will have twice 
the power of the great French station at St. Assisse, near 
Paris. The capital of this company will be not less than 
£500,000, of which at least four-fifths will be subscribed by 
Marconi’s Wireless Telegraph Co., the balance being available 
for subscription in South Africa. A quorum of the directorate, 
including the managing director and a director representing 
the Union Government, is to be resident within the Union. 
The new company is to enjoy the full patent rights of the 
Marconi Co. for transoceanic communication. The Union 
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Government has the right of taking over the station at an 
inde pe ndently-ascessed value after ten years, or after any ten 
years’ period thereafter. Telegraphic rates, so far as they 
affect communication with Imperial Government stations, will 
be arranged in joint consultation between the Imperial and 
Union Government authorities and the Marconi Co. An 
undertaking is given that the South African station shall be 
used as part of the Imperial system. It is hoped to complete 
the station within eighteen months. 

CABLE COMMUNICATION.—Greatly improved cable facilities 
between Engiand and South Africa are promised next year. 
Past heavy delays have, of course, been caused by conditions 
resulting from the Worid War, but the Eastern Telegraph Co., 
since the declaration of peace, has been working steadfastly 
to restore efliciency. New cables are now being laid down, 
which will relieve the present congestion and put the cable 
service in a position superior to that before the war.—S.A. 
Mining and Engineering Journal. 


Syria.— TeLeGrara Concession.—A report received from the 
Syrian Committee at Cairo, Egypt, states that the French 
Mission has left Yemen, having obtained an important con- 
cession from Imam Yehia for the installation of a telegraph 
and telephone system.—linancier. 


Wireless Telegraphy.—Transat.antic Trarvic.—From Sep- 
tember 13th every postal, telegraph, and cable company oftice 
in the United States will accept messages for transmission to 
Great Britain by the Transatlantic wireless circuits conducted 
by the Radio C orporation of America and Marconi’s Wireless 
Telegr raph Co.—Financial Times. 


Wireless Telephony. — Broapcastinc.—Representatives of 
the British Broadcasting Co. and Post Office officials met at 
Magnet House, Kingsway, on September 12th, following the 
receipt by the Broadcasting Co. of the saan General's 
criticisms of the company’s articles of association, submitted 
to the Post Office on August 25th. 

The “ big six ’’ of the company are the British Thomson- 
Houston Co., the General Electric Co., Marconi’s Wireless 
Telegraph Co., Metropolitan-Vickers Electrical Co., Radio 
Communication Co., and the Western Electric Co. These 
firms have guaranteed the required capital. But all bona-fide 
manufacturers of wireless apparatus in Great Britain may 
join upon their taking up one or more shares. Both the 
Marconi Co. and Metropolitan-Vickers have broadcasting sta- 
tions ready to work so soon as sanction is given.—Financial 
News. 








CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELEcTRICAL REVIEW in which the 
** Official Notice ’’ appeared.) 


OPEN. 

Australia.—Sypney.—October 2rd. Municipal Council. 
Two thousand 240-V, d.c. and 25,000 240-V single-phase elec- 
tricity meters. 

October 23rd. Minister of Public Works. Two water-tur- 
bines and generators in connection with the Barren Jack 
hydro-electric development. (September 8th.) 

Apetame, SoutH Austratia.—December 5th. 
Electric Supply Co., Ltd. 380 electric motors. 
22nd. Tramways Committee. Re- 
construction “of 10 miles of single track. (September 8th.) 

September 26th. Tramways Committee. Tramway stores, 
including electrical accessories, cable, lamps, &c., for five 
months. (September 8th.) 

Belgium.—Brvusseis.—Oc tober 18th. Direction des Télé- 
phones. Manual telephone exchange equipmne nt and the pro- 
vision of 1,200 subscribers’ instruments.* 

September 27th. Belgian Telegraph and Telephone authori- 
ties at Salle Madeleine, Brussels. Supply of telephonic central- 
battery commutators. 

Brazil.—Cacucema, Rio GRANDE DE SuL.—October 24th. 
Municipal Council. Six centrifugal pumps, with electric 
motors, piping, &c.* 


Brentford.—September 25th. Board of Guardians. Six 
months’ supply electric lamps and accessories. Mr. F. E. 
Harmsworth, clerk, 24, Twickenham Road, Isleworth. 

Birmingham.—September 16th. Board of Guardians. 
Radiographic, electrical, and massage - wa for the X-ray 
Department at Dudley Road hospital. Mr. J. Curtis, clerk to 
the Guardians, Edmund Street, Birmingham. 

Bournemouth.—September 21st. 
Reconstruction of tramway. General manager, 
Department. 

Croydon.—September 21st. Board of Guardians. Six 
months’ supply of electrical appliances. Mr. N. P. Walker, 
clerk to the Guardians, Mayday Road, Thornton Heath. 

Dundee.—September 22nd. Electricity Department. 
750 yd. 4 x 2 x 4 Lp. 3-core paper-insulated lead-covered 
armoured 660-V cable. (See this issue.) 


Adelaide 








Tramways Committee. 
Tramways 





Ebbw Vale.—September 27th. Electricity Department. 
Three 300-kW rotary converters, transformers, switchgear, &c. 
1,250 yd. 500-V, dic. 5x 2x 5 cable. (See this issue.) 

Egypt.—Cairo.—September 30th. Electric pump, accumu- 
lator plates, and a 3-phase transformer, for the Asite des 
Aliénés, Khanka. Engineer-Elec . ian-in-Chief, Electrical 
Service, Ministry of Public Works, Cairo. 


Halifax. — Satine 19th. poco of Guardians. 
Supply of electrical fittings for six months. Mr. A. T. Long- 
botham, clerk to Guardians, Union Offices, Carlton Street, 
Halifax. 

Leeds.—September 12th. Tramways Department. Re- 
construction of tramway track, Woodhouse Lane and Cookridge 
Street. Mr. J. B. Hamilton, general and commercial man 
ager, 1, Swinegate. 

London.—IsLiInGton.—September 12th. Board of Guardians. 
Electrical supplies for six months. Mr. Albert King, 
Guardians’ offices, St. John’s Road, Upper Holloway, N.19. 

’uLHAM.—September wth, Electricity Department. 11,000-V 
sWitchyear, 2-phase and 3-phase. (September 8th.) 

KENSINGTON. ‘Tentender 2Zist. Board of Guardians. 
Supply of electric lamps and electric fittings. Mr. W. R. 
Stephens, clerk to the Board, Marloes Road, South Kensington, 
8.W. 

Loughborough. 
ment. Rotary converter plant; 
this issue.) 

Morocco.—Ravat.—Septemiber 16th. Supply of bronze 
Wire, copper Wire, and twisted copper wire for the telegraph 
and telephone — service. Office National du Commerce 
Extérieur, 22-24, Avenue Victor-Emmanuel III, Paris. 

New Zealand.—AvuckLanp.—February Ist, 1925. 
Board. One I-ton fixed electric crane.* 

WELLINGTON. —October 24th. Public Works Department. 
400 miles 19/18 S.W.G. bare h.d. copper wire for Mangahao 
electric power scheme.* 

November 28th. Outdoor and indoor sub-station switch- 
gear in connection with the Mangahao power scheme." 

November 21st. Mangahao scheme. Electrical storage 
battery and accessories, including a motor-booster and one 
single-phase testing transformer.* 

Portsmouta.—September 20th. Board of Guardians. 
Electrical fittings for three months. Mr. H. C. Morrell, clerk, 
St. Mary's Road. 

Reigate.—September 26th. 
gear. (See this issue.) 

South Africa.—Preroria.—September 2th. Municipal 
Council. Electric capstans, coul elevator, ash elevator, and 
coal-stacking elevator.* 

JOHANNESBURG. — September 27th. Municipal Council. 
House service meters and time switches.* 

Southport.—September 25th. Relaying about 1,800 yards 
of tramway track with new rails, in single track. A. E. Jack- 
son, M.I.C.E., borough engineer and surveyor, Town Hall. 

Torquay. — September 22nd. Electricity Department. 
Two water-tube boilers, with superheaters, economisers, chain- 
grate stokers, induced-draught plant, and other accessories. 
(See this issue.) 

Uruguay.—Monte Vipro.—November .lith. State Electri- 
city Department. One 10,000-kW  turbo-generator. State 
Electricity Department, Calle Julio Herrera, 1458, Monte 
Video.—Reuter’s State Service (Monte Video). 

Warrington.—September 26th. Board of Guardians. 
Electrical supplies for three months for Whitecross Institution 
and Cottage Homes, Padgate. Mr. A. Bottomley, clerk to 
Guardians, Bewsey Chambers, Warrington. 


September 29th. Electricity Depart- 
sub-station switchgear. (See 


Harbour 


Town Council. H.p. switch- 





*A copy ‘of the plan, specification, and conditions of te nder, 
&ec., can be inspected at the Department of Overseas Trade 
(Room 84), 35, Old Queen Street, S.W.1. 


CLOSED. 

Argentina. — Catamarca.—Plant for the hydro-electric 
generating station and transformer sub-station:—Three 165- 
h.p. Pelton wheels apd alternators, switchboard, transformers, 
and two sets 130-kW a.c. motors, switchboard, &ec. The fol- 


lowing tenders have been received : 
Arg. gold. 








Siemens Schuckert, Ltd $33,480 
Ditto (alternative) 34,730 

Ditto ditto 34,301 

Ditto to 35,860 
Bergmann Electricitats Werk 40,300 
Ditto (alternative) 36,625 

Ditto ditto 850 

Ditto ditto 37 240 

H. & G. Keller 34,640 
Suc. Anon. Tecnica y Commercial 43,056 
Ditto (alternative) 42.0065 
Metropolitan-Vickers Electrical Export Co., Ltd 46,516 
\.E.G. Cia. Sudamericana 41.700 
Acieries de Longwy 4,707 
Anglo-Argentine General Electric Co., Ltd 56,057 
E. G. H. Sharpe (Sir W. G. Armstrong, Whitworth & Co.) 41,410 
English Electric Co., Ltd 37 ,000 
Cia. Westinghouse Electric 46,000 
Cia. Industrial d lectricidad 46,500 
Bertuletti Velicogna y Cia 49,500 


Review of the. River Plate, 
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Barrow.—Town Council. Accepted:— 

150-kW rotary converter and switchgear for Abbey sub-station (£1,920).— 
Metropolitan-Vickers Electrical Co., Ltd. 

Cable for the underground main on the promenade at Rampside (£375).— 
Johnson & Phillips, Ltd. 

Doncaster.—Town Council. Accepted:— 

Lp. feeder cable (£2,849).—Enfield Ediswan Co., Ltd. 


L.p. feeder and pilot cables (£1,499).—Callender's Cable & Construction 
Co., Ltd. 


Dover.—Hospital Committee. Accepted:— 
Intercommunication telephone system at Dover hospital.—J. Martin, Dover. 
Erith, 
Supply of electric cable to the Erith oil works and the relaying of exist- 
ing cables (approximately £12,000).—Callender'’s Cable & Construction 
Co., Ltd. 
Glasgow.—Corporation. Recommended :— 
Installation of electric lighting at Belvidere Hospital (£3,365).—Mr. A. W. 
Mickel, Partick, Glasgow. 
Lighting Committee. Accepted :— 
Lamp pillars and extension pieces.—British Mannesman Co., Ltd. 
Sewage Disposal Committee. Accepted :— 
Metallic packing for generator engines at Shieldhall works.—The Universal 
Metallic Packing Co., Ltd. 
Leeds. ; 
Power and lighting installation at the new spinning mill erected by 
Messrs. W. Rennie & Co., Farsley.—Cloke’s Extension, Ltd. 
London.—METROPOLITAN ASYLUMS Boarp.—The following 
tenders have been received for the installation of telephones at 
Collindale hospital :— 


Myall Bros. (recommended) ... ws a es - £068 
Riddle & Goddard, Ltd. ‘ies ose i - an aw 201 
G. H. Thomas oa ens ous a . aes on al 220 
Reliance Telephone Co., Ltd. ... ‘sis ail ' ‘lie as 238 
Lund Bros. & Co. aes en om tos oe — a 240 
Electrical Contracts & Maintenance Co., Ltd. nn = ; 262 
W. H. Agar ‘iad as ile 275 
Commercial Tele ~phone & Electrical Co., Ltd. “ “a 2 300 
Victor Engineering & Supply Co. i - : 400 


Mite Enp.—Messrs. R. Longview Sue & Co., of ‘Tedding- 
ton, have received the contract for generating plant and motors 
for the Institution of the Mile End Old Town Board of 
Guardians. 





Macclesfiel Accepted :— 
Installing the electric light at Byron Street schools and providing 108 
lamps (£185).—J. W. Brees, Macclesfield. 

Connecting the school with the mains (£47).—Electricity Co 

Paris.—The Compagnie Parisienne de _ Distribution 
d’Electricité has placed a repeat order with the Compagnie 
Electro-Mécanique for turbo-generating sets. The order com- 
prises sets varying between 2,500 and 35,000 kW, and repre- 
senting a total of 100,000 kW. 


Preston.—The Town Council has accepted the tender of the 
English Electric Co., Ltd., for the erection of the new gene- 
rating station at Penwortham for £94,900. The Guild Mayor 
said it was the lowest tender out of 38. The time allowed by 
the tender for completing the work was 43 weeks. Except 
for a few experts, the labour will be local. 





Swansea. y Committee. Accepted:— 
Supply of main colliery coal, at 2ls. 6d., for three months.—J. R. Davies 
and Co, 
Torquay.—Town Council. Accepted:— 
3,000-kW generating set for the power station at Newton Abbot (£17,330). 
—British Thomson-Houston Co., Ltd. 


Trowbridge.— 


Installing electric lighting in Tabernacle church.—Edwards & Armstrong. 





| 





FORTHCOMING EVENTS, 





Birmingham and District Electric Club.—Saturday, September I6th. At the 
Grand Hotel, ‘yn At 7 p.m. Lecture on “Coal Getting by 
Machinery,"’ by Mr. C. Jones. 

Salford Technical and Engineering Association.—Saturday, September 
16th. At the Royal Technical College. At 7 p.m. Lecture on “ Textile 
Printing and Allied Machinery,” by Mr. J. Higginbottom. 

Institute of Metals.—September 19th to September 22nd. At Swansea. 
Autumn meeting. 

Association of Mining Electrical Engineers.—Friday, September 22nd, and 
Saturday, September 23rd. At the University College, Nottingham. 
Annual meeting. 








NOTES. 


London Street Accidents.—The statistics of street acci- 
dents, recorded by the Metropolitan Police Authorities dur- 
ing the months of April, May, and June, are worthy of close 
perusal, for they enable the responsibility for such occur- 
rences to be correctly apportioned amongst the various classes 
of traffic using the London highways. The total number of 
accidents caused by vehicles of all kinds was 15,555 (159 
fatal): of which 899 (19 fatal) were due to omnibuses; 982 
(2 fatal) to tramcars; 3,526 (37 fatal) to private motor cars; 
and 2,890 (60 fatal) to trade and commercial vehicles.—Com- 
mercial Motor. 





A Ramsay Memorial.—On November 3rd a memorial 


tablet to the late Sir William Ramsay in Westminster Abbey 


will be unveiled by the Prince of Wales. 


Fire.—The Daily Mail records that a fire occurred in the 
nine-storey warehouse occupied by Messrs. Falk, Stadelmann 
and Co., lamp manufacturers, at Great Clyde Street, Glasgow, 
on September 11th. 


New Swedish Electric Welding Invention. — Svenska 
Dagbladet learns a new Swedish invention has been put 
on the market, ., a system of electric welding by alternat- 
ing current, one by the engineer M. Toernblom, and 
called the Wex system. The firm of Messrs. Carlson, Hed- 
borg & Deverdier is working the system, and is also nego- 
tiating with American, British, French and Finnish interests 
regarding the formation of affiliated companies. An affiiiated 
company has already been formed in Norway.—Reuter’s 
Trade Service (Stockholm). 


Educational.—MvunicipaL CoLLEGE or TECHNOLOGY, UNIVER- 
sity OF MANCHESTER.—We have received the prospectus 
of University courses for the coming session. The Michaelmas 
term will commence on Thursday, October 5th, and students 
will be enrolled on Monday, Tuesday and Wednesday, 
October 2nd, 3rd and 4th. New students can also be received 
at the college between 10 a.m. and 1 p.m. from September 
25th onwards (except on Saturdays) when they can _ be 
advised with regard to their courses and can complete their 
enrolment. 

Batrerska PotytTecHNic.—Electrical Engineering Depart- 
ment.—Day and evening courses for the 1922-23 session com- 
mence on Monday, September 25th. 

Abridged calendar of evening classes can be obtained gratis 
on application to the Principal. Calendar of Technical 
College for Day Students, 3d. post free. Further particulars 
are given in our advertisement pages to-day. : 

HvuppersrirLD.—The new session for the winter at Hud- 
dersfield Technical College, beginning this week, includes 
classes in wireless telegri aphy and telephony. 


Summer Time.—In consequence of numerous inquiries 
which have been addressed to him, the Home Secretary 
desires to give notice that in accordance with the Order in 
Council of March 15th, 1922, summer time will not cease 
until 3 a.m. (summer time) on the morning of Sunday, 
October 8th, when the clocks will be put back to 2 a.m 
The shorter period of summer time prescribed by the Summer 
Time Act, 1922, does not operate this year. 


Electric Transatlantic Liners.—Electrically-driven liners, 
1,000 ft. long, and of 70,000 tons, are to be built for the 
Atlantic trade by a new American shipping company, accord- 
ing to an announcement made by Mr. a chairman of 
the United States Shipping Board. Mr. Lasker adds that 
the finance iers organising the company are men whose names 
are ‘‘ household words ”’ in the United States, and that the 
capital will amount to £6,000,000, of which £1,000,000 is 
egg 4 available for preliminary work. The new ships will 
be driven by electric motors, the energy for which will be 
furnished by Diesel oil-engines, after the system adopted in 
the newest American battleships. The project is tentative, 
the announcement adds, to the extent that the building of 
the ships depends on the assurance of the Government that 
the company will receive a grant for ship construction from 
the loan fund created under the Merchant Marine Act, 1920, 
and that it benefits from the Ship Subsidy Bill now before 
Congress. Mr. Lasker said that such aid would probably 
be given provided the plans for the ships were approved by 
the Shipping Board. It is proposed that the ships should be 
built in the United States, and should cost approximately 
£3,000,000 each.—The Times. 





United States Electric Vehicle Market.—Manufacturers of 
electric trucks report that business during August was better 
than usual at this season of the year. The Newark (New 
Jersey) baking concern which had arranged to increase its 
fleet of electric trucks to a total of fifty changed its plans 
and placed an order for 177 trucks, which is said to be the 
largest single contract of its kind ever placed in the United 
States. Another important order for 25 trucks was recently 
placed by a New York laundry, and several individual sales 
were booked during the month. 

The demand for industrial trucks has also been fairly brisk 
during the month, with prospects of increased activity in 
the late autumn. 

The Electrocar Co., of New York City, manufacturers of 
new types of taxis and ‘buses, expects to start production 
on @ commercial scale early in October. The company is 
also planning to produce a half-ton truck, which may be 
placed on the market early next year. 

In connection with the annual Electrical and Industrial 
Exposition to be held at New York from October 7th to 14th, 
one of the features of the event will be an electric motor 
truck parade. 

Forty-nine electric trucks and passenger cars valued at 
59,044 dollars were exported from the United States during 
June.—Reuter’s Trade S*-vigg (New York). 
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Legal.—Srraiinc MaGnetos.—On a charge of having stolen 
two magnetos, value £25, the property of the Western Anglo 
Swedish Electric Welding Co., Ltd., Charles Edward White 
(21) was at Cardiff police court, on Wednesday last week, 
committed for trial at the Quarter Sessions. 


New X-ray Equipment.—.\ donation of £5,000 has been 
made by Mr. Robert McDougall, chairman of the firm of 
Messrs. Arthur McDougall, Ltd., flour manufacturers, Man- 
chester, to the Manchester Royal Infirmary towards the 
equipment of the new extension of the X-ray department. 
—Daily Mail. 


A Welfare Conference.—A lecture conference for welfare 
supervisors is being held at Balliol College, Oxford, from 
September 18th to 20th. A very full programme has been 
arranged by the organisers, the Industrial Welfare Society. 


Metric Equivalent Scales.—.\ very handy device has been 
produced by Mr. A. E. Bawtree, 7, Manor Park Road, 
Sutton, Surrey, for ascertaining the metric equivalents of 
quantities, &c., in English standards. It consists of a series 
of scales with the English measure on one side and the 
metric equivalents on the other, forming a very direct method 
of converting from one system to the other. The scales 
provide, inter alia, for length, area, and weight, pressure, 
and thermometer readings. ‘The price of the device is ls. 
post free. 


Electric Cement.—A new cement now known as “ electric 
cement,’’ is produced by fusion of the raw materials in an 
electric furnace. The main reason which led to the adoption 
of electricity was the high price of coal, and after painstak- 
ing research and numerous failures, the experimenters had 
the pleasant surprise of finding that the product obtained 
possessed important advantages over ordinary Portland 
cement. The most noteworthy claims made for it are: (1) 
although slow-setting it hardens rapidly, its strength after 
24 hours equalling that of ordinary Portland cement after 28 
days; (2) its ultimate strength being much greater than that 
of Portland cement, the safe working stresses can be in- 
creased to three times those now generally adopted; and (3) 
it resists absolutely the action of sea water. These advant- 
ages are of sufficient importance to outweigh the higher cost 
of the material. It must be noted that electric cement cannot 
be used together with or mixed with other varieties of 
cement or lime, and that great care must be taken when 
mixing it to see that all utensils have been thoroughly 
cleaned, so that no trace of lime or cement other than electric 
cement remains on or in them.—Eastern Engineering. 





Appointments Vacant.—Plumber-Jointer, for the Lough- 
borough Corporation Electricity Department; Assistant Elec- 
trical Engineer (£700) for the Municipality of Singapore; 
Test-Room Assistant for the Bury Corporation Electricity 
Works; Demonstrator in Electrical Engineering and Teacher 
of Practical Mathematics, for the Wimbledon Education Com- 
mittee evening classes; plumber-jointer for the Stepney 
Borough Council Electricity Department. (See * Official 
Notices "’ to-day.) 


The Trade Union Congress.—The 54th annual Trade 
Union Congress, which was held at Southport during the 
week September 4th to 9th, exhibited a large, but not 
unnatural, falling off in the number of workers represented. 
The recorded membership was 5,127,308, a decrease of 
1,290,602 compared with last year. The influx of all sorts of 
people into industry during the war increased the member- 
ship of trade uniene from two and a quarter millions in 1913 
to six and a half millions in 1920, but the gradual return to 
normal conditions and the slump in trade has now reduced 
this figure, and the delegates, who numbered more than 800 
at Cardiff last year, this year number nearly a hundred less. 


French X-ray Martyr.—Prof. Bergonié, of the Bordeaux 
Faculty of Medicine, who is a correspondent member of the 
Academies of Science and Medicine, is the latest martyr to 
research work on X-rays. He has already suffered the re- 
moval of several fingers, and now his right arm has had to 
be amputated. After Tripier, Dr. Bergonié stands first among 
French pioneers of radiography, and his name is associated 
with the principal rules for the application of X-rays to 
therapeutics.—The Times. 


Small Circuit-breakers v. Fuses.—Writing to the Electrical 
World of August 12th, Mr. J. M. Van Nieukerken draws 
attention to the extensive adoption in Holland of miniature 
circuit breakers on domestic and industrial circuits, feeding 
lamps, small motors, &c. They are adjustable for loads from 
6 to 25 amperes at pressures up to 250 volts, and are reset 
by turning a handle like that of a rotary snap switch. An 
indicator shows when a breaker has opened. Such circuit 
breakers are used in place of main fuses where the cables 
enter a house; they are sealed to prevent alteration of the 
setting, but can be reset by the consumer. They are also 
used for the separate circuits instead of fuses. The mechan- 
ism is very simple and not liable to get out of order. 


Therms—and the Gas Bill.—The following effusion has 
come to hand unsigned, but dated from * The Asylum, 
Erewhon, September 9th, 1922 ”’ :- 

Said the Kelvin to the Therm 
You elusive little worm 
Your ways, I must confess, are most distracting, 
In a cubic foot you lurk 
With the power to do work 
But your union’s rules are terribly exacting. 
Your must get just so much air 
Or you simply do not dare 
To work at anything like full efficiency, 
Then the pressure, too, must be 
Neither more nor less than be 
Enough to suit your precious self-sufliciency. 
But I feel constrained to say 
You have one quite useful trait 
Which in all trade unionists we do not meet, 
In strike, ** ca’ canny,” lock-out, 
If it even came to ** knock-out ”’ 
You'd pursue your argument with little heat. 
Yours thermocubically, 
** GASSED.” 

Scout Ball.—The Hyde Park Dance Club is organising a 
second Scout Ball at the Hyde Park Hotel on October 12th, 
in aid of H.R.H. the Prince of Wales's Boy Scouts’ Fund. 
Tickets (one guinea each, or ten for seven guineas) may be 
obtained from the hon secretary of the Club, 222, Strand, 
W.C.2, or from the manager of the hotel. 








INSTITUTION NOTES. 


Association of Mining Electrical Engineers.—The annual 
meeting is to be held at Nottingham on September 22nd and 
2rd. The programme includes the annual dinner and general 
meeting, and a number of visits to engineering works in the 
neighbourhood of the city. 

The report of the General Council for the year ended June 
30th, 1922, shows a total membership of 1,761. The annual 
accounts disclose a sound financial position. 


Birmingham and District Electric Club.—The second half 
of the 1922 session opens to-morrow night, at 7 o'clock, at the 
Grand Hotel, Colmore Row, Birmingham, with a lecture by 
Mr. C. Jones on ** Coal-getting by Electricity.’’. Later events 
for this year are :— 

October 14th.—Paper by Mr. F. R. Unwin. 

November 10th.—Visit to G.E.C. Witton Works. 

November 11th.—Discussion on Mr, Unwin’s paper. 

December 9th.—General meeting. 


Institute of Cost and Works Accountants.—The Institute 
is holding a public meeting at the Connaught Hall, New- 
castle, on October 6th, for the purpose of inaugurating a 
branch in the Newcastle district, at which a paper will be 
read on *‘ The Necessity for Scientific Costing,’ and the chair 
will be occupied by Mr. Summers Hunter, C.B.E. Tickets 
may be obtained from the Secretary at 38, Grosvenor Gardens, 


§.W.1 


Junior Institution of Engineers.—This Institution, which 
has for many years carried on its activities for the benefit 
mainly of the younger members of the profession, with head- 
quarters at 39, Victoria Street, S.W.1, has, on account of 
increasing membership, been compelled to seek more accom- 
modation. This has been found in the same building, and a 
suite of rooms on the first floor overlooking Victoria Street 
has been acquired. The suite includes adequate accommoda- 
tion for the Institution staff and a reading and lecture room, 
with double the seating capacity of the present one. All 
future ordinary and Friday evening informal meetings will be 
held in the new home. 

The first meeting of the Winter Session will be held on 
Friday, October 6th, when Mr. W. A. Tookey, M.I.Mech.E. 


(past chairman) will read a paper on “ Engineering in Bacon 
Factories.” 


Society of Engineers.—The Council of the Society has 
arranged for a conference of the members of certain engineer- 
ing societies to take place at the Engineers’ Club, London, 
on Friday, September 29th, at 3 p.m., for the purpose of 
considering and, if thought advisable, inaugurating the forma- 
tion of ‘‘ The Association of British Engineering Societies ’’ 
in accordance with a constitution which has been drafted. 
The Council feels that a number of local engineering societies 
at present working on more or less parallel lines, but quite 
independently, would derive mutual advantage from being 
brought into co-operation. The association would not have 
the same field of action as the Joint Council, which is 
believed to be in course of formation among four of the lead- 
ing institutions. 

There is no charge for attending the Conference, but engi- 
neers who are members of recognised societies and wish to 
attend must apply to the secretary (Mr. A. 8. E. Ackermann, 
B.Se., 17, Victoria Street, S.W.1) for a Conference badge. 
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OUR PERSONAL COLUMN 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvecrricaL Review posted as to their 
movements. 


Correction—We much regret that the note in our 
last issue upon Mr. E. P. Bennett’s tour on behalf of 
the Simplex & Credenda joint sales organisation was so 
worded as to give a wrong impression of the significance of 
the tour. It might be supposed that existing oversea 
agencies were to be re-organised or replaced; this is not so, 
the intention is to establish new representations where 
necessitated by post-war conditions in all oversea centres of 
importance. Mr. Bennett will incidentally visit the existing 
agencies, 

Mr. C. Orme Bastian, M.1.E.E., has entered into partner- 
ship with Mr. FF: J. Campsent. ALLEN, who has purchased the 
business of the Bastian Electric Co., IL.td. The business in 
electrically-heated appliances of every description will be 
carried on by Messrs. Bastian and Allen at 58, Haymarket 
London, S.W.1. 

Mr. Ernest Brook, electrical engineer, of Rossefield 
Avenue, Birkby, has been ele ted to fill a casual vacancy of 
the Huddersfield Town Council. 

The wedding was solemnised at Blackpool Parish Church, 
on September 6th, of Miss Murim. Furness, daughter ot 
Mr. Charles Furness, electrical engineer and tramway mana- 
ger of Blackpool, and Col. J. P. Lirr, R.A.M.C., of Bolton. 
The gifts included a silver candlestick from the Plackpool 
electricity and tramways department, a salad bowl from the 
oftice staff (of which the bride was formerly a member) and 
a silver cigarette case from R.A.M.C. officers. 

Capt. G. P. Tuomson, Lecturer in Mathematics at Corpus 
Christi, has been appointed to the chair of Natural Philo- 
sophy in Aberdeen University, in succession to Prof. Niven, 
who has retired. He is the only son of Prof. Sir J. J. Thom- 
son, F.R.S. 

On Thursday, September 7th, the staff and employés of 
the Abe ~~ *n Corporation Electricity Department presented 
Mr. H. Noste with a handsome dressing case, for himself, 
and a cond bag, for his wife, as a token of their apprecia- 
tion and to mark the occasion of his recent marriage. Mr. 
Noble has obtained a position on the electrical staff of the 
Shanghai Municipal Council and leaves for China in a week's 
time. 

At a meeting of the Dundee Town Council on Thursday last 
week, Mr. Dovatas H. Bisnor, B.Sc., M.I.E.E., was ap- 
pointed Corporation electrical engineer, ‘at a salary of £800, 
rising to £1,000 per annum. 

Mr. R. Intinawortn, A.M.I.E.E., A.M.1.Mech.E., has re- 
signed his position as engineer in charge at Messrs. Palmers 
Shipbuilding & Iron Co., Ltd., Jarrow-on-Tyne, and has 
been appointed superinte indent of the power supply depart- 
ment of Messrs. Cory Bros & Co., Ltd., Ogmore Vale, Glam. 

Capt. Grorce B. Wurraker, O.B.E., A.M.1.Mech.E 
A.M.I.E.E. (ex-Major, R.E.), chief electrical engineer to the 
Burma Corporation Ltd., Namtu, N.S.S., Burma (India), is 
now in England on sick leave from Burma. His address is 
3, Cardigan Road, Headingley, Leeds. 

On Tuesday evening Mr. W. H. Ataraster, A.M.1.E.E., 
city electrical engineer, Melbourne, was entertained at dinner 
at the Engineers’ Club by a number of friends on the eve of 
his departure for the United States. Mr. Albert Gay, chief 
— al engineer, Islington Porough Council, presided, and 
Mr. J. Y. Fletcher was vice-chairman. Mr. Gay, proposing 
the health of the guest, who had joined his staff at Islington 
in 1896 and was with him three years before proceeding to 
Plymouth electricity works and subsequently to Melbourne, 
expressed his pleasure at meeting Mr. Alabaster on several 
occasions during his stay in England, and wished him a safe 
journey to Australia. Mr. Alabaster responding, expressed 
his keen appreciation of the reunion, which was typical of 
the kindness which he had experie need wherever he went. 
Mr. Gay might be regarded as the “ father” of electricity 
supply undertakings in this country, so many engineers now 
holding responsible positions had passed through his hands. 
He (the speaker) had noticed in some of the British power 
stations which he had visited a great variety of plant, some 
of which was obsolete; the erection of super-stations should 
enable such plant to be scrapped, and the cost of production 
to be reduced. Wherever possible, he thought, d.c. supply 
should be curtailed and replaced by three-phase. The cooking 
and heating load in residential areas was dealt with in Australia 
by overhead mains; to lay underground mains for the heavy 
load of this class that would arise would involve an appalling 
cost. The development of the domestic load would. benefit not 
only supply undertakings but also all manufacturers of elec- 
trical apparatus. Electrical men should use electrical methods 
themselves, 











Mr. Fletcher, in proposing the health of the chairman, 
alluded to Mr. W. H. Alabaster as an ald G.E.C, comrade, 
and eulogised the policy of Australia, which not only gave 4 
preference to British manufacturers, but made a pomt ot 
placing orders in this country for all kinds of electrical goods, 
‘hat policy had done much to alleviate unemployment, the 
fear of which was at the root of most of our labour troubles. 
Acknowledging the toast, Mr. Gay remarked that 25 of his 
“old boys ’’ were now holding responsible positions, which 
they had gained by their own unaided efforts. He considerea 
that excessive taxation was the main cause of unemployment, 
and that there was no good reason why it should not be re- 
duced. 


Obituary.—Mr. J. W. Epmunpson.—The death took place 
at Sowerby (Yorks.), on September Ist, of Mr. John Wig- 
ham Edmundson, who was formerly manager of the Sunbeam 
Lamp Co., at Gateshead. He was 74 years of age. 





NEW COMPANIES REGISTERED, 





Champion Sparking Plug Co., Ltd. (184,200).—Private 
company. Registered September 6th. apital, £5,000 in £1 shares. To carry 
on the business formerly carried on by rs Champion Sparking Plug Co., Ltd., 
of Canada, in the name of or through the agency of F. bs. Caswell in the 
United Kingdom, and to carry on the business of engineers, electricians, manu- 
facturers, importers and « xporters of, and dealers in, automobiles, locomotives, 
eyeles, air and marine craft, and vehicles of all kinds, sparking plugs, ignition 
devices, &e. The first directors are: R. A, Lydy (managing director), Waldorf 
Hotel, Aldwych, W.C.; Alice W. Godfery, 8, Eatonville Road, Balham, S.W. 
Remuneration as fixed by the company. Registered office : 83, Pall Mall, S.W. 


Gayton Park Electricity Co., Ltd. (184,208).—Private 
<7 Registered Sepiember th. Capital, £3,000 in £1 shares. To carry 
on at Gayton Park and elsewhere in Cheshire the business of an electric light 
company in all iis branches, and to adopt an agreement with S. Moor« I he 
subscribers (each with one share) are: Mrs. A. Moore, 37, Cable Road, Hoy- 
lake; S. Moore, 37, Cable Road, Hoylake, chemical manufacturer. S. Moore 
is permanent governing director, subject to holding 500 shares. Registered 
office: The Power Station, Bowling Green Farm, Gayton, Neston, Cheshire, 


Electric Depot, Ltd. (184,100).—Private company. Regis- 
tered August 31si. Capical, £2,000 in £1 shares. To carry on the business 
of electrical, mechanical, and automobile engincers, manufacturers and sup- 
pliers of and dealers in engineering apparatus and plant, motor accessories, 
&c. The subscribers (each with one share) are: W. H. Bill, “ The Ling,” 
Bishops Road, Sutton Coldfield; J. H. Norion, 260, Boldmere Road, Erding- 
ton, mechanical engineer; A. Kennedy, 43, Cannon Street, Birmingham, 
certified accountant. The permanent directors are: W. H. Bill and J. 
Norton. Qualification: £1. 


Willesden Electric, Ltd. (184,246).—Private company. 
Registered September 7th, Capital, £10,000 in £1 shares. To take over the 
business of electric lamp manufacturers carried on at 843-5-7, Harrow Road, 
Willesden, as the “ Willesden Electric Co." The subscribers (each with one 
share) are: H, E. Childs, 72, LancasT- Road, North Kensington, W.11, elec- 
trical engineer; W. C. Hendy, 13, Pult nay Road, South Woodford, Essex, 
shipping agent. H. E,. Childs signs as director. Qualification: £100.  Re- 
muneration as fixed by the company. Registered office : 843-5-7, Harrow Road, 
Willesden, N.W. 


G. Haslam: & Co., Ltd. (184,265).—Private company. 
Registered September 8th. Capital, £2,000 in £1 shares, To take over the 
business of electrical engineers carried on by G. S, Haslam and W. G. Haslam 
at Leigh-on-Sea as “* Haslam & Co.” The permanent directors are: G. S. 
Haslam (managing director), 7, Woodfield Road, Leigh-on-Sea; W. G. 
Haslam (secretary), 7, Woodfield Road, Leigh-on-Sea, with £312 and £208 
per annum respectively as remuneration. Qualification: £600. Secretary: W. 
G. Haslam. Registered office: 51, Broadway, Leigh-on-Sea. : 


British Generator Co. (1922), Ltd. (184,113).—Private 
company. Registered Sepiember Ist. Capital, £3,000 in £1 shares. To carry 
on the business of electrical, mechanical and general automobile engineers, 
overhaulers, &c. lhe life directors are:—J. H. Baker, 481, Oxford Road, 
Reading; J. Thrussell, 55, High Street, Hoddesdon, Herts; W. T. Edmunds, 
Lutton, Ware Road, Hoddesdon, Herts; F. G. Webb, 478, High Road, Totten- 
ham. Remuneration as fixed by the company. Registered office: 481, Oxford 
Road, Reading. 














OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 





Ilford Dry Battery Co., Ltd.—G. W. Roberts, of 2, Guild- 


hall Chambers, 31-34, Basinghall Street, E.C.2, ceased to act as receiver on 
August 22nd, 1922. 


Blackpool, St. Aunes, and Lytham Tramways Co., Ltd. 
—G. Nicholson, of “ Parkside,” Princes Park, Liverpool, ceased to act as 
receiver on August Ist, 1922. 


British Electric Vehicles, Ltd.—A. S. Sinclair, of 7 and 
8, Poultry, E.C., was appointed receiver and manager on September bth, 1922, 
under powers contained in trust deed dated October Ist, 1920, 


Park Electrical and Engineering Co., Ltd.— Mortgage and 
debenture, both dated August 22nd, 1922, to secure £4,500, ch: urged on land 
at Stretford, near Manchester, forming part of Trafford Park estate, and 
the company's undertaking and property, present and future, including uncalled 
capital. Holder; Miss S. Ainley, “* Winmarith,’’ Lytham Road, South Shore, 
Blackpool. 


British Thomson-Houston Co., Ltd. (47,982).—Return 
dated June 13th, 1922. Capital, £4,000,000 in 2,000,000 7 per cent. cum. pref. 
and 2,000,000 ord. shares of £1 each. 2,000,000 ord. and 1,500,000 pref. shares 
taken up. £3,425,310 paid. £74,690 considered as paid. Mortgages and 
charges, £1,639,495. 
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Bridgwater and District Electric Supply and Traction Co., 
Ltd.—varticulars of £5,000 debentures authorised May 27th, 
1922, charged on the company’s undertaking and property, present and future, 
including uncalled capital, the whole amount being now issued, 


Wardle Engineering Co., Ltd. (102,714). —Return dated 
August loth, 1922. Capital, £7,000 in 5,000 ord. and 2,000 pref. 
£1 each, All Shares taken up. £6,800 paid; £200 considered us paid. 
gages and charges, £4,000, 


Christy Brothers & Co., 


shares of 


Mort- 


Ltd. (90,039).—Return dated 


June 30th, 1922. Capital, £28,000 in 20,000 ord., 3,000 deferred, and 5,00u 
pref. shares of £1 each. 15,229 ord., 3,000 deferred, and 250 pref. shares 


taken up; £9,379 paid; £9,100 considered as paid. Mortgages and charges, 
24,600. 

Union Cable Co., Ltd. (67,054).—Return dated June 8th, 
1922. Capital, £100,000 in £1 shares. All shares taken up. £1 per 
called up on 50,000 and 10s, per share on 50,000 shares; £75,000 paid. 
gages and charges, nil. 


Lisbon Electric Tramways, Ltd. (62,9 —Return dated 
July 12th, 1922. Capital, £1,250,000 in 750,000 ord. v5 500,000 pref. shares 
of £1 each, 634,026 ord. and 42 3 pref. shares taken up. £1 per share 
called up on 134,026 ord. £134, paid; £925,553 considered as paid on 
500,000 ord. and 425,553 pref. Mortg: ages and charge s, £466,300. 


share 


Mert- 











Sheffield Electric Power Co., Ltd. (106,880).—Return 
dated December 17th, 1921 (filed April 26th, 1922). Capital, £2,000 in £1 
shares. Two shares taken up. £2 paid. Mortgages and charges, nil. 

CITY NOTES, 
Est-Electrique.—The report for 1921 of 
French this Parisian company recorded the com- 
Companies. pletion of the works contemplated at its 
central station and.the carrying out of 
those, begun in 1921, for the bettering of the network, which 
would be finished towards the end of the current year. At the 


end of December, 1921, the company se ‘rved a total of 67 com- 
munes; nine new concessions had been acquired during 
the year, and application for 23 others had been made. The 
year 1921 closed with a profit of 1,022,545 fr., increased by the 
carry-over of profit and loss by 63,217 fr., which was devoted 
to covering the losses on the working of previous years. 

Le Triphasé (Nord Lumiére).—The recent meeting of this 
company approved the accounts for the year ended in Decem- 
ber last, showing a gross ry of 3,860,286 fr., including the 
carry-over from 1920 of 39,937 fr. After provision for depre- 
ciation and renewals, and ahising 1,200,000 fr. to the sinking 
fund, the balance of 2,260,286 fr. allowed for distribution of 
7 per cent., or 35 fr. per share, less tax. The year 1920 was 
marked by an enormous increase in the expenditure, but the 
past year was characterised by a steady return to normal 
prices, and also by a serious industrial crisis. Expenses had 
fallen considerably chiefly owing to the lower price of coal, 
which had decreased from 300 fr. in 1920 to about 150 fr. 
From this had resulted a reduction in the receipts, a great 
number of the important contracts having a clause making 
the price of current dependent on the price of coal. The 
negotiations conducted since 1920 to place the contracts on a 
more economic footing had resulted satisfactorily. The com- 
pany had been approached by an important group in the 
suburbs of Paris, with a view to fixing general charges for 
high-pressure energy, and a satisfactory conclusion had been 
reached. In the Seine-et-Oise department the agreements ar- 
ranged with certain communes had secured the Prefectorate 
sanction. The Union d’Electricité during 1921 had carried out 
the plans associated with the big station at Gennevilliers, 
which was to gradually feed with current all the secteurs 
located in the region of Paris. This station had started work- 


ing, and was supplying the Ouest-Lumiére company. Some 
delay, the Council expected, must occur before the Asniéres 


station could be dispensed with and the total supply drawn 
from the Gennevilliers station alone. 


The Financial Times reports that the 

Escher Wyss profit and loss account for the year ended 
and Co. March 31st, 1922, shows a gross manu- 
facturing profit of 7,420,000 fr., as against 

6,888,000 fr. in the preceding year. General expenses 
amounted to 4,350,000 fr. (3,860,000 fr. last year) and an 
amount of 1,530,000 fr. (1,850,000 fr. last year) has been 


written off for depreciation. The resulting net profit is 912,781 
fr. (744,886 fr. last year), and the directors are able to propose 
the distribution of a dividend of 6 per cent. on the ordinary 
shares as last year, w ‘hile the new preference shares will receive 
their 8 per cent. dividend, which is due for the first time. The 
directors consider the results of the year to be satisfactory. 

rhis is principally due to the circumstance that the company 
started the year well provided with orders which had been 
placed at the higher prices ruling in the preceding year. Work 
has been carrie .d out not only in Switzerland, where particular 
nention may be made of the Barberine power station in the 

‘anton of Valais installed for the Swiss Federal Railways, but 
ilso in Spain and France. Orders are also on hand for the 
upply of turbines to England, Holland and the Argentine. 

lhe company’s Italian subsidiary has again been able to pay 
1 dividend of 6 per cent. and the work of the other branches 
has been satisfactory. 






Italian 
Companies. 


The Forze Idrauliche di Trezzo 
Adda (Milan) has increased its capital 
from 10 to 20 million lire, closing its 
financial year in March with a dividend of 10 per cent. 

The Societa Euganea di Elettricita (Venice), whose capital 
is 10,000,000 lire, has experienced a difficult first year of 
existence owing to the exceptional drought. Nevertheless, 
the accounts, after the normal apportionments, show a net 
surplus of 7,642 lire. 


sull’ 


The Societa Elettrica Romagnola (Bologna), with a capital 
of 10,000,000 lire, has closed the year 1921, after a costly 
resort to heat generation owing to the drought, with a 


balance of 1,014,021 lire, 
per share. 


allowing of a dividend of 35 lire 


The Societa Elettrica Padana (Ferrara), with a capital of 
6,000,000 lire, has completed its second year, although 
burdened with the costs of first establishment, with a 


balance of 10,379 lire. 


The Societa Marchigiana di Elettricita (Recanati), capital 
8,000,000 lire, has realised a balance of 360,585 lire, from 
which a dividend of 6 per cent. was distributed. 

The Societa Emiiiana di Esercizi Elettrici (Parma) has 


made a loss on its year’s working equal to half its capital. 
In consequence its capital has been written down to 
14,000,000 lire. 

The Societa per Applicaz ioni di Energia Elettrica (Torre 
Annunziata), with a capital of 3,000,000 lire, has approved a 
dividend of 8 per cent. on the strength of a balance of 
322,438 lire. 

The Unione Tarantina Elettrogas C. 
(Taranto), capital 2,000,000 lire, 
declare a dividend, 


Cacace e Ca, 
has stated its inability to 
owing to the general crisis. 


The Societa Elettrica Mesagnese (Mesagne), capital “©20,000 
lire, has closed its year’s working with a balance of 19,924 
lire, distributing a dividend of 7 ver cent. 

The Societa Idro Elettrica Vasi (Bagnara Calabro), with a 


capital of 3,000,000 lire, has made a net profit of 4,988 lire. 

The Unione Esercizi Elettrici has increased its capital 
from 44 to 66 million lire, devoting its new shares in part to 
exchange with shares of the Societa Industriale Italiana, and 
offering the remainder in option to the shareholders. 

The Societa Edison per Fabbricazione delle Lamnade, gia 
Ingenieri Clerici e Ca (Milano) has carried out the increase of 
its capital from 2,000,000 to 5,000,000 lire by the issue of 
15,000 new 200-lire shares. 

The Societa Anonima 
(Milan) has decided 
to 225,000 lire by 
50 lires. 

The Societa Tesina di Elettricita (Tesi) has imcreased its 
capital from 1,200,000 lire to 1,750,000 lire, and authorised 
its board to make a later increase to 2,000,000 lire. 


Imprese Elettriche di Riecione 
ta reduce its capital from 450,000 lire 
writing down the value of its shares to 


Stock Exchange Notices.—Dealings in the following 
securities have been specially allowed by the Committee under 

Rule 159 :— 
London Electric Wire Co. 
each fully paid, Nos. 


and Smiths, Ltd 
1 to 644,070 
Applications have been made to the Committee to allow the 
following to be officially quoted :-- 
Fairbairn 
notes, 
Stewarts & Lloyds, Ltd.—Interim dividends for half-year 
to June 30th at the rate of 6 per cent. per annum on prefer- 
ence shares and 10 per cent. on preferred ordinary shares. 


644,070 ordinary shares of £1 


Lawson Combe Barbour, Ltd.—£€350,000 7} per cent. L5-year 


Davis & Timmins, Ltd.—Interest on 6 per cent. prefer- 
ence shares and interim dividend on ordinary shares at the 
rate of 6 per cent. per annum, free of tax, for the half-year to 
June 30th last. 


Eastern Telegraph Co., Ltd.—Dividend at the rate 
of 3} per cent. per annum, less tax, on the preference stock 
for the quarter ending September, and a second quarterly divi- 
dend of 24 per cent. on the ordinary stock, free of tax. 


South Metropolitan Electric Light & Power Co., 
The transfer register and register of 44 per cent. first deben- 
ture stockholders will be closed from September 19th to Octo- 
ber 2nd, 1922 (both days inclusive), for the preparation of 
warrants for interest payable the 2nd proximo, for the half- 
year to October Ist, 1922. 





British Aluminium Co., Ltd.—Dividend at the rate of 5 
per cent. per annum, less tax, on ordinary shares for six 
months ended June 30th, and dividend at the rate of 6 per 
cent. per annum, less tax, on preference shares for the same 
period. 

Manila Electric Railroad and Lighting Corporation.—A 
dividend of 2 per cent. (2 dols. per share) for September 
quarter on the common capital stock is announced. 

Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—An interim dividend of 5s. per share payable, free of 
tax, for the June quarter is announced, 


Globe Telegraph and Trust, Ltd.—Interim quarterly divi- 
dend of 5s. net on ordinary and 3s., less tax, on preference. 
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STOCKS AND SHARES. 


TurspAY EVENING. 





Ir may be on account of the holiday season having ended, 
or it may be due to other causes, but the fact remains that 
business in the Stock Exchange is more active. Notwith- 
standing a certain dulness that continues to dog the gilt-edged 
stocks, owing to the possibility of money becoming tighter, 
there is a greater disposition on the part of the public to take 
a hand in various industrial and other speculative invest- 
ments. In some places, there may be traces of a bull account 
which, in the ordinary way, is not a strengthening influence, 
but the financial position of the Stock Exchange has never 
been more solid than it is to-day, for which the war-time 
legislation is responsible. | Apprehensions of possible trouble 
in connection with the clearing-up the pre-war account have 
passed away with the settlement that took place at the 


beginning of this month. The autumn output of new issues 
has scarcely started. It is known that there are many 


borrowers anxious to try their fortune as soon as the City 
resumes its normal after-the-holidays aspect, and within the 
course of the next month or so, a fresh batch of newcomers 
is likely to put in an appearance. 

The strength of Metropolitans and Districts is still the 
outstanding feature of the Home Railway market. District 
stock has been bought in substantial amounts. One sugges- 
tion advanced to explain the support is, that as the District 
second preference stock no longer looks to the pooled receipts 
for its 12 per cent. share of profits, this should have a favour- 
able effect upon the dividend on District ordinary. Last 
year, it may be recalled, the company paid 1 per cent. after 
an absence of 40 years from the dividend list. The optimists 
are now talking about three per cent. in respect of 1922, and 
a progressive rate of dividend thereafter. Side by side with 
Districts, Metropolitans have been showing decided strength. 
In their case, the hope of alliance with the Great Western 
continues to be the main ground upon which purchasers build 
their expectations. Underground Electric 6 per cent. 
income bonds have gained a couple of points. 

Reasons are being sought to account for the remarkable 
strength of electricity supply shares. It is well known, of 
course, that the industry as a Whole is doing remarkably well. 
The present twelve months may prove to be a banner year. 
Nevertheless, the Westminster Company, as already noted 
here, cautioned its shareholders against pinning too much 
faith to a bumper dividend, simply because the interim dis- 
tribution was raised. The County of London Company also 
emphasises the fact that the increase in interim dividend is 
part of a policy for equalisation of the amounts distributed 
each half-year. It is both fair and frank on the part of 
the companies to indicate this to their shareholders, for the 
latter, in the event of final dividends being beiow optimistic 
anticipation, can certainly not blame the directors for not 
having clearly stated the reason for the interim payments 
having been increased. ; 

Metropolitan ordinary 6$ are 7s. 6d. higher. Brompton 
ordinarys are 5s. up at 8. Gains of $ are secured by Ken- 
singtons, Londons, Westminsters and St. James’s. City 
Lights, which have been rising sharply of late, are a trifle 
easier at two guineas. The new County ordinary remain at 
3s. 9d. premium, the preference being a little better at 
2s. 44d. premium. The question arises as to whether it is 
worth while exchanging County of London old ordinary for 
the new shares. There is not much in it. e new can be 
bought at 26s. 9d. fully-paid, and the old are saleable at 
28s. 3d., leaving a difference of 1s. 9d. per share, from which 
must be deducted the broker’s commission, 44d. per share, 
and an allowance of roughly 6d. to 1s. should be made for 
the difference in dividends until the new ordinary rank with 
the old. Urban debenture has risen to 664, Edmundsons at 
35s. are half-a-crown higher on the week. Of the Australian 
shares, Kalgoorlie preference strengthened to 12s. 6d., and in 
the Indian group, Calcutta Tramways second debenture stock 
is a little better at 24 premium. 

Of the manufacturing shares, English Electrics dropped to 
16s., and the preference to 19s. 6d. India Rubber shares are 
1/16 up at 13s. 9d. The cable shares continue to improve, 
rises being recorded in Henleys and Callenders, though Tele- 
graph’ Constructions at 253 are 5s. down. 

Anglo-American preferred at 104 shows a 10s. fall, but the 
deferred at 23§ is 4 higher. Indo-European weakened to 35} 
while Great Northerns at 29} are 5s. better. Apart from 
these changes, the cable market is very quiet, there being no 
alterations worth mentioning in the Eastern group. West 
India and Panama first preference have improved to 30s. The 
ordinary continue in the neighbourhood of 5s.  Marconis 
are steady at their improved price of 23. Canadian Marconis 
after being up to lls. 9d., gave way to 10s. 9d., and Radio 
Corporation common sagged off to 2is. 6d., the preference 
being a.trifle easier at 13s. 9d. A timid demand for Auto- 
matic Telephone shares caused a trifling recovery to 12s. 9d 
The effect of ‘‘ broadcasting,’’ upon the market for wireless 
shares, has so far been meagre in the extreme. 





Amongst foreign traction issues, British Columbia pre- 
ferred and deferred show substantial falls, for which it is 
difficult to find any other reason than the moderate sales 
that have been attempted in a market none too willing to 
take stock. Anglo-Argentine Tramways 5 per cent. deben- 
ture at 80 is down 2 points, and once more looks a good 
purchase for the investor looking for a reasonable yield with 
very fair security. The company’s first preference are 1/16 
lower. In Mexicans, there are no material changes to quote. 
Congress assembles next month to confirm (or not) the pro- 
visional scheme outlined by the Mexican Government for the 
meeting of its obligations. Optimism looks for this to be 
the stepping stone to re-establishment of financial order in 
the country, but there have been too many false starts in 
the past for the cautious to feel altogether satisfied with a 
prospect that still awaits ratification, by Congress, before the 
proposals become law. 

The rubber market is better, in consequence of the action 
of the Rubber Growers’ Association in pressing upon the 
Colonial Office the advisability of restriction of rubber pro- 
duction in Malaya, irrespective of what the Dutch may do. 
It will be remembered that, quite lately, the Dutch Govern- 
ment declined to interfere with the freedom of rubber pro- 
duction in the Netherlands East Indies. Engineering shares 
are steady, though Babcock & Wilcox can be obtained at the 
middle price of 60s. In the armament group, a drop to 14 m 
Armstrongs was followed by 1s. recovery, other shares in 
this market being uninteresting by reason of the lack of 
business, which is the only feature of the group. 





SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY COMPANIES. 


Dividend Price 

o—"—— Sept.1l. Riseor Yield 
1920. 1921, 1922, fall 
12 «#12 ~ 


nl. p.c. 
Brompton Ordinary __... exo eee +4 £710 0 
Charing Cross Ordinary... ... 8 9 vit _ 517 0 
do. do. do. 43 Pref. ... “a 4 4 — 612 6 
Chelsea «i — — 6 6 64 = 416 0 
City of London ... ~ os oo 14 (14 42/- —6d. 613 4 
do. do. 6 per cent. Pref.... 6 6 23/- _ 644 
County of London wn on ove 8 8 li% _ 611 4 
do. do. 6 per cent. Pref.... 6 6 23/- -- 644 
Kensington Ordinary ...  .. «+ 9 10 7 +h 613 4 
London Electric ... 0 0... sss exe % «4 2: + 56 10 
do. do. 6 per cent. Pref.... 6 6 5 _. 517 1 
Metropolitan < o-oo 7 6h +3 514 3 
do. 44 per cent. Pref... 44 44 4 — 512 6 
St. James’ and Pall Mall a: ws: Se ce 4 +h 615 2 
ee ._ « « « £ © 84 — 744 
South Metropolitan Pref. .. .. 7 7 is 518 0 
Westminster Ordinary... .. «.. 1 10 i + 3% 670 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref... .. «=. 6 6 104 —3 515 5 
do. Def. ... eco eco 14 «84/6 2388 + 3% 78 6 
Chile Telephone ... ooo ooo eco 6 6 6 _ 56 0 0 
Cuba Sub. Ord. ... eco ens ene 7 7 8 _— 898 
Eastern Extension ese eco an 10 18 — 6 6 8 
Eastern Tel. Ord. on 10 10 186: _ 673 
Globe Tel.andT.Ord.... .. .. 10 10 1 _ 6 8 5 
do. do. _ Pref. - om 6 6 ll — 6 22 
Great NorthernTel. .. .. «. 2 22 29 +2 79 2 
‘Indo-European ... .. «. « 10 10 854 —3 7 010 
OT Ee a oe A | - 6 6 4 
Oriental Telephone Ord. ok . 1 _ 6 11 
United R. ie  « 8 8 7 os 514 4 
West India and Panama ao « 2 i. = Nil 
Western Telegraph... .. w 10 10 19 _ 6 65 8 
Home RAlté, 
Central London Ord. Assented exe 4 4 67 = 619 6 
Metropolitan a ns a .~e 67h = + 2h 818 3 
lo District ... ovo ove Nil 1 43 +14 266 
Underground Electric Ordinary .. Nil Nil _ Nil 
do. _ a wm wo oe ee 7 — Nil 
do, do. Income eso a 4 B4gxd +2 414 8 
FoREIGN TRAMs, &0, 
Anglo-Arg. Trams, First Pref. w = Bin — 1s 8 00 
do. do. Qnd Pret.... ao aa ue 709 
do. do. 5 per cent. Deb. ... 6 6 20 -~49 65 0 
Brazil Tractions... one ooo -. Nil Nil 53 +1 7 18 10 
British Columbia Elec. Biy. Pce. ... 5 5 164 _ 699 
do. do. ‘Preferred ... 56 98/- 66 —34 7 18 
do. do. Deferred ... 8 124/- 1% = —4 *811 6 
do. do. De... -. G& 16 -- Bll 0 
Mexico Trams. 5 percent. Bonds ... Nil Nil xd — 7 110 
do. do.6percent. Bonds .. Nil Nil 41 _ Nil 
Mexican Light Common — ws ae os Nil 
do. me -. ww OhlUllUC CU Fr = Nil 
do. lst Bonds - wo om G& 64 +1 714 6 
MANUFACTURING COMPANIES 
Babcock & Wilcox » wo wm ££ 8 - 66 8 
British Aluminium Ord. uo ww» Ww 18/8 _ — 
—_, Insulated Ord. ... oo 8 “ese 4 3 42/- ° : : a » 
Callenders ... eee eee eee eee ¢ ve 
me a: <. wm < 6h 68 ri - 515 7 
Crompton Ord. ... ao» wo ms 15/- _ 618 4 
Edison-Swan ae ae a 8/8 - Nil 
do. do. 5 percent. Deb. eve 6 6 64 a 716 4 
Electric Construction ... one a & 1 _ 800 
English Electric ... eco oxo ous 8 65 16/- —1/6 650 
do. do. . . eos 6 6 19/6 —6d 6 3 1 
Gen. Elec. Pref. ... ee 68 «68 22/- _ 518 2 
do. Ord. . n> nee 13/9 — 5 6 8 
Henley eee eco 16. O16 Oi + va 6.910 
do. 44Pref. ... 4a 4 4 - 56 210 
India-Rubber ... =. =a = = 4h +a 
Met.-Vickers Pref. —- = = 8 24 —- '@80 
emens Ord. - «o. o .« a7/6 _ 7 5 6 
Telegraph Con. 2, ws wee (Cs MD 953 —i 413 6 


* Dividends paid free of Income Tax. 
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AN UNUSUAL WIRELESS 





EXPERIENCE. 





By 





“ CINQUANS.” 





THis wireless is really wonderful. Of course I don’t 

know much about it really, but after what happened the 
other evening | think that even the experts have yet a 
lot to learn. I had had a very busy day, and after 
dinner was comfortably ensconced in an armchair with 
the receivers over my ears, listening to music which was 
being played, according to the papers, somewhere on 
the other side of the North Sea. 

As is my custom, I was reading at the same time, and 
uty book, the ever-fascinating ‘* Time Machine,’’ by 
Wells, seemed somehow to be in harmony with ‘‘ listen- 
ing-in.’’ I idly wondered why the performers should 
specialise in German music, when, in the middle of some- 
thing by Strauss, the music ceased, and a deep voice, 
with remarkable clearness, said: ‘‘ Sie haben fiir mich 
gesunden, Herr Direktor? ”’ 

Perhaps | thought this was something to do with the 
performance, but I was not so surprised as might be 
imagined, and listened to another voice replying curtly: 
** Yes, I sent for you, and I tell you again to remember 
that I will have nothing but English in this office 
spoken. In two months I go to England, and it is 
necessary that | the language speak perfectly; do not 
let me have again to tell you this.’’ 

** Ich werde—I will remember, Herr—Sir.”’ 

‘* We have yet another order from England received, 
yes! Those main cables for Dundeath, and it is of that 
I wish to speak. You will remember how, when we were 
defending our country against these same English we 
left mines which after weeks, and perhaps months, ex- 
ploded, destroying their men? ’”’ 

** Ja, mein—yes, Sir, 1 well remember myself. 1 was 
of the Engineers, and with my own hands I arranged 
the great mine at Bapaume, which most successful was ; 
almost forty were at once killed.” 

“Is it difficult this arranging, yes?” 

‘* No, es ist sehr—very easy; but a little acid which 
cuts through metal, and we have the experiments made 
that to a day it can be arranged.”’ 

‘That is good. Now, could you arrange so a cable 
that it would in one month—kurz—it is in English 
difficult—down-break-fail ? ”’ 

“It would more difficult be and not for gummikabel, 
but for the paper kabel it would be done.”’ 
‘* Suppose it should be that the cable 
downbreak until a year—-until five years? 

also that arrange? ”’ 

‘“* Jawohl, wir mussen—I can not it in English say— 
s» arrange the leaves of the paper—so many leaves, so 
many years.”’ 

‘“Gut—very good. Now listen-carefully. You will 
at once make experiments and will so arrange these 
cables for the English—all main cables, you understand 
—that in the mittel of the year 1927 they will down- 
break. Not at only one point—that may be not used, 
but in all the length, you understand? ”’ 

‘Ja, Herr Direktor—it shall be.’’ 

‘* Remember, not more late than the mittel of the 
year, for we shall not this time wait for their corn to 
ripe. These experiments must recorded be, and I will 
meinself them take to our friends in England, who also 
good business for us make, and they also shall so 
arrange their cables. Then, mein freund, when comes 
The Day and we strike, the accursed English shall not 
quickly make their shells and their airships to butcher 
our men. Their trains shall stop, so, and their towns 
into darkness shall go, while our music from the air 
strikes death and terror, and these fools of the English 
who think now to make the good business with us shall 

know what it is to conquered be; do we not work here 
each night to bring that? Ach—listen, Herr—Mr. 
Hartstein, I do only make the joke, but it will be good 
business for us if these cables downbreak, for by then 
we shall have forced the English makers to stop, and so * 


se 


should not 
You could 








the orders must again to us come. You must what | 
have said forget, but so arrange the cables, for 1927 
will be a heavy year for business, and so we shall many 
orders from the English obtain.’’ 

** Ja, Herr Direktor—it shall be. Gott mit——. 

The voice ceased abruptly, and in my receivers | 
seemed to hear the roar of the London streets. Above 
the hoot of the motor horns I heard the strident voices 
of the newsboys: ‘‘ Two thousand airyoplanes over the 
North Sea! Mobilisation ordered! Warships reported 
sunk!’ I seized the receivers to remove them, when a 
new voice fell on my ears, a clear-cut voice, although 
the tone was despondent. ‘‘ It seems hopeless, General. 
The Ministry has just telephoned that the anti-aircraft 
guns on order cannot be delivered, as the power supply 
to the works has failed.’’ 

Then another voice, authoritative and distinctly 
angry: ‘‘ Why is it that all this power is failing? 
Within the last two weeks there has been an epidemic 
of failure—is it deliberate interference, do you think! ”’ 

**T don’t think so, General. I investigated the last 
two cases myself, and it seems that the trouble is due to 
the cable things which they put in the ground. I don’t 
quite understand it, but the engineer told me that he 
had never known anything quite like it, for the whole 
length of the main supply cables to Vickstrong’s works 
had gone wrong at once. He said he would have left 
them in the ground and put others along the surface 
of the road if only he could get the cables, but they 
don’t make that kind in this it didn’t 
pay, and they dropped it.’’ 

** Well, something has got to be done. What with 
infernal trains breaking down—more power 
failure, 1 suppose—and no guns, it looks as if we shall 
be bombed to pieces before we can hit back. Ring up 
Whitmore’s, at Newcastle, yourself, and tell them we 
must have their guns here in three days or we will come 
and fetch them.’’ 

** Very good, Sir. 

**Confound it, what’s the matter with the light? 

A pause, only broken by the furious tapping, appar- 
ently of a typewriter. 

Again the clear voice: ‘‘l’m very sorry, Sir, but 
we can’t get through to Newcastle; they think a bomb 
must have made a direct hit on the cable route, for it 
was all right half-an-hour ago, and now they can’t get 
the North at all.” 

“Well, send it by wireless or turn out a car—any- 
thing, and send someone to see to this light—it’s up and 
down—right out now! Why——.’’ 

The voice stopped, and the strains of Strauss, crash- 
ing to a finale, resounded in my ears. Then silence 
save for some feeble Morse tapping out ‘‘ Dot, dot, dot ; 
dash, dash, dash ; dot, dot, dot.’’* 

Now, that’s all. I tried in vain to pick up anything 
further of either of the two conversations I had over- 
heard, and then, recovering my book, which had slid 
to the floor, I racked my brains for a solution of the 
phenomenon. 

I can’t offer any explanation, and it seems absurd 
to believe that everything, from the early ages to the 
distant future, is really happening at the same time. 
Besides, that wouldn’t explain how I heard—no, that’s 
out of the question. 

There is nothing unusual about my receiving set, 
which cost me very little, for I picked it up abroad 
whilst assisting the Army of Occupation, and have added 
a few gadgets which were Government surplus, so that 
it can hardly be expected to develop prophetic qualities. 
However, there it is, and I must hope that the experts 
will one day furnish an explanation. Perhaps I some- 
how ‘‘listened in’’ to other performances than the 
concert, or possibly they were merely rehearsals. 


” 


country now: 


these 


” 








* Morse for “ SOS.”—Eps. 
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NOT TO BUY. 











By 


WALTER SHANDY. 









I sxe that a provincial contractor is complaining of the 
service of the London factors—and well he might. No 
doubt the fault is partly the contractor’s own, he 
shouldn’t be so credulous; but it lies to a much greater 
extent with the factor’s traveller, who is, as a rule, only 
too willing to promise anything when there is a chance 
of punching up his commission a bit. 

The contractor who is lucky enough to have a contract 
tinds himself the centre of a horde of hungry factors’ 
travellers the moment his tender finds acceptance, and 
long before any announcement of his success can have 
been made. How it happens | cannot pretend to explain, 
unless there is some subtle scent attached to an electrical 
job too faint for the non-travelling proboscis to dis- 
tinguish. Needless to say (especially to manufacturers) 
the contractor hasn’t got the materials for his job in 
stock, and consequently he asks some of the horde if 
their firms have—and they all say ‘‘ yes,’’ of course. 
With sweet words and bitter beers each man does his 
best to persuade the unfortunate contractor to place his 
order with him, stretching the long bow to an incredible 
extent in the endeavour to demonstrate the vastness of 
his firm’s stocks and the lightning-like velocity with 
which goods are dispatched. 

Whoever tells the best tale in the most convincing 
manner gets the order, but the result to the contractor 
is much the same in any case. It may be briefly sum- 
marised as follows :— 

Traveller's Tale. Result to Contractor. 
Goods actually in our own Goods arrive in one week. 
stock. 
Consignment just arriving at Goods arrive in two weeks. 
our own stores. 
Goods actually in stock. Goods arrive in three weeks. 
(Note the subtle distinction (Contractor thinks ‘“* whose 
between this and No. 1.) stock? ’’ at the beginning 
of third week.) 
Delivery in a few days. Goods arrive in a few weeks. 

There is no need to labour the point, every contractor 
could go on filling up these two columns ad infinitum, 
und never by any chance would he find any corre- 
spondence between columns | and 2. 

In spite of such experiences, however, it seems that 
the contractor still has the impression—and the horde 
doesn’t attempt to dispel it—that the factor is a man 
who buys in large quantities from the manufacturer to 
sell in small quantities to the contractor, and that he 
gets his living out of the extra discount allowed him for 
buying in quantities. This is nearly right (it was quite 
at one time), but the fact that it is only nearly so, 
should be evident to the contractor from his own ex- 
perience. He knows that he has only just been able to 
keep his own head above water for the last two years by 
discarding everything in the shape of stock, and yet he 
continues to manifest a touching faith in the existence 
of factors’ ‘‘ stocks.’’ 

What actually happens to his order is this: 

The factor’s traveller who calls on him, having 
promised delivery next day in order to get his order, 
posts it off that night to his firm, and that finishes his 
connection with it until the time comes to draw his com- 
mission. Meanwhile, the order having reached the 
tirm, has first to undergo a cynical scrutiny by the fac- 
tor’s cashier—all Scotsmen and misanthropes—and 
if the contractor happens to have an account and not too 
much of it is overdue, it will be passed on to the ‘‘inside”’ 
man to be dealt with. (If he hasn’t got an account a 
week or so will be spent in taking up references and 
getting unreliable information as to his financial status 
from thé usual agencies.) 

This fuctor’s ‘‘ inside’? man—I don’t know what else 
to call him, although I have been him for years—is the 
man whose job it is to carry out the traveller’s promises, 
and a fine job he’s got these times. In passing I might 











mention for no particular reason that the traveller 
strenuously resents his being paid any salary at all, on 
the ground that all he has to do is sit on his seat and 
take the orders the traveller has obtained by the sweat 
of his- brow and the empurplement of his visage, a privi- 
lege worth paying for, in fact. Of course, there is a 
faint possibility that the goods are in stock, for the 
reason that practically every factor runs some speciality 
on some unlucky manufacturer’s consignment stock, and 
in this case the “‘ inside’s ”’ job is appreciably lightened ; 
but bearing in mind the fact that the electrical traveller 
will take (‘‘ seize ’’ would be a better word) an order for 
absolutely anything at absolutely anything rather than 
let it go to a rival, the possibility is only faint. The 
goods, we will say then, are not in stock, so the ‘‘inside’’ 
man, following the clan instinct, will ring up a dozen 
or so other factors and have the following conversation 
with each :— 

' Hallo! Is that the Evangelical Electrical ’’? 


** We're Smith’s. Have you got half a gross of so-and-so in 

stock ’’? 

_ 

‘Truthful, if terse,’’ you will observe, but these are 
not travellers. 

Next he will try one or two manufacturers of the 
article he wants, but the fact that he has to work to a 
price limit owing to the traveller’s habit of ‘‘ cutting,” 
adds considerably to the difficulty of negotiating. He 
usually haggles the price down a bit by representing the 
order to be a sample one from a large user, who will 
take considerable quantities if he approves the first lot. 

‘* Not so truthful,’’ you remark ; but the manufactur- 
ing worm is fair game, and hasn’t turned yet. 

All this happens, you will note, on the day the order 
is supposed to be dispatched. However, the contractor’s 
luck may be in, and the factor may have been able to 
place his order on that day, and zf he doesn’t mind 
giving his customer’s name away, the goods may go for- 
ward the following day under plain label. It isn’t 
usually as straightforward as that, however, as, quite 
apart from the acrid discussion (interlarded with terrific 
promises of cheques awaiting direetors’ signatures) 
between the factor’s and manufacturer’s cashiers—all 
homicidal Scotsmen, the latter—on the question of 
overdue account before the goods are released, factors 
don’t care to give names away, and another day or two 
will elapse while the goods come into the factor’s stores 
to be re-packed and re-forwarded. 

There will he further delay, of course, if the manufac- 
turer doesn’t happen to have a London office, as all this 
performance has to be gone through by post, the margin 
on contractors’ orders not being sufficient to cover 
trunk calls in most cases. 

If their orders are really treated like this, one natur- 
ally wonders why the contractors don’t go direct to the 
manufacturers. There are no good reasons, but one or 
two of the bad ones are given below. 

In the first place the manufacturer has in the past 
neglected his selling organisation, having been brought 
up (by the factor) to believe that it pays him to sell in 
large quantities at large discounts to factors and let 
them do the selling to the contractors. Consequently 
the sweet promises and liquors of the afore-mentioned 
factor’s traveller, ‘‘ the personal touch ’’ I believe these 
salesmanship fellows call it, usually carry the day. 

For another thing, factors’ discounts are usually 15 per 
cent., with an implied promise that they stick to all of 
ii, but in these hard times the factors are willing to 
forgo some of it, and consequently manage to cut out 
the manufacturer, who is an honourable man, in direct 
competition, on the question of price. 

It is extremely difficult to see why, now that the factor 
has given up keeping stocks, the manufacturer gives 
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him preferential terms; it must be either conservatism 
or optimism, and heaven help him if it is the latter. 
The fact remains, however, that he does, and conse- 
quently users’ or contractors’ prices are up unnecessarily. 

I think I have shown the contractor pretty fully what 
happens to his order for materials if a factor gets hold 
of it, and why he gets bad delivery and pays higher 
prices for the privilege of being served by a factor, and 
| suppose it is up to me to point out how he can avoid 
this. The remedy is simple. It is to become a factor 
himself. 

A ‘* Manufacturer and Contractor ’’ pointed out in 
the correspondence columns of the Review a week or so 
ago, that to become a contractor one needed a capital of 
£15, which had to be borrowed from an aunt, if I remem- 
ber rightly. J think it is pretty generally known that 
this would start rather a ‘‘ posh ’’ contracting business, 
but it may not be so well known that one can become a 
factor for £15 less than this—if one knows a printer— 
which may be good news for aunts. 

All that is needed is some nice letter-heading with the 









ee 


words 


Suppliers to the Trade’’ under the name, and 
the thing is done. Inquiries will bring in factors’ dis- 
counts automatically, and no questions asked. Let any 
contractor try it on over the telephone by way of experi- 
ment and he will probably be surprised to find how easy 
it is. 

** Re-sale to the Trade ’’ are magic words in the elec- 
trical game. 

The time to strike the iron, however, is now, while it 
is still hot. I said a little way back that the manufac- 
turing worm hadn’t turned yet, but it zs beginning to 
show faint signs of life. One or two in reply to in 
quiries with requests for factors’ discounts quote with 
this sting in the tail: ‘‘ Factor’s terms will be quoted 
on receipt of your orders for factor’s quantities,’’ but 
very few of them dare protest even as mildly as that. 

A friend to whom I showed these notes remarked that 
I seemed to have ignored the existence of an Electrical 
Wholesalers’ Federation. Quite true. So I have, now 
I come to think of it. 

And sé have the wholesalers, I have heard. 
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APPARATUS ON HIRE. 
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“INTERESTED.” 









THERE are many different methods in use for keeping 
records of electrical apparatus lent out on hire, or hire- 
purchase, and one of them that has been brought to my 
notice, which claims practical usefulness, is described 
herewith. The card a reproduced in fig. 1 is ruled and 
printed, and bears at the top spaces in which may be 








These cards are kept in a cabinet with three large 
dividers: ‘‘ On Circuit,’’ ‘‘ In Stock,’’ and ‘* Obsolete.’’ 
Under each of these large dividers are smaller ones for : 
cookers, kettles, irons, fans, fires, and sundries. The 
cards under each sub-heading run in order of the refer- 
ence numbers which are taken from the apparatus itself, 
so that a certain numbered cooker 







































































on hire can be found in a moment. 
aon HIRE Alc Across the obsolete cards is 
, : : 
Supplied by. Date Depeesiation written how the article has been 
y, Co Stores . . “ . 
Reference Nes Redon dealt with, 7.e., Depreciated and 
Sold or Transferred . - Value £.. » Wages sind Bay 
scrapped, or Scrapped and 
Revenue Received | quarter cost written off,’’ or what- 
Issues eturne Repairs & Maintenance -_ iam See Stock Value Notes pue ’ “ 
7 TV. Yor 11.1 ever the facts may be. 
a — eee Sree FOOC_ Et i oon — : ; Card Bs, fig. 2, is of a different 
———}- 1 i ——- nature, being for the purpose of 
EE ° . 
i he oy te — a i showing what apparatus is at any 
| ++} +} +7} } particular address, the reference 
1 = _— —— —— =o . . 
r cag [ wees | — numbers on it, cost, date of issue, 





Fig. 1.—Carp A. 


entered details of the apparatus on hire, by whom sup- 
plied, the date received and price paid, reference num- 
ber, and cost of installation—wages and material; also 
space is. provided for recording the facts should the 
upparatus at any time be purchased by the consumer. 
In the columns there are spaces for recording the issues 
and returns, cost of repairs and 
maintenance, revenue received for 


&e., and are indexed alphabetically 
under names of streets or roads. In 
this manner one only needs to turn 
up the card for a certain address and thereon will be 
found a list of any goods on hire at that address; from 
the reference numbers thereon recorded the “‘ life 
cards ’’ may be looked up in the next drawer, and the 
whole business is before one. That ‘‘ other depart- 
ment ’’ will furnish information as to sums received for 





the hire of the goods, and depre- 





ciated value year by year. No men- 





tion is made of the revenue received 
for energy consumed, as in this in- 
stance such particulars are avail-< -—————— 
able at any time from another de- 
partment. This card actually re- 
cords the life of each piece ot ap- 
paratus, whether electric - fire. 
cooker, stove, iron, fan, &c., upkeep 
and depreciation. Thus, taking as 
a useful life the period of, say, four 
years, one quarter the cost of instal- 
lation, plus the amount spent in 
keeping it in good repair, should not in any one year 
exceed the sum received for its hire. Naturally, to pick 
out one item, any particular year might show a poor re- 
sult, but, collectively, should provide a balance on the 
right side if the whole hire scheme is successful. 
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Fic. 2.—Carp B. 


sale of energy (over the telephone in the case described) 
if required. 

In this manner a fair idea can be obtained, and com- 
parison made, of which goods afford most business, and 
whether the charges are proportionate to the average life 
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of the articles. Also, the costs of repairs and mainten- 
ance on similar goods by different manufacturers can be 
compared, together with their first cost and useful, 
practical life. Likewise, much detail is obtained of the 
length of time various goods are on hire, which will 
enable « closer figure to be quoted for hire. 

Altogether the two cards appeal to one as providing 
just that information desired from time to time, and 
that without referring to many cards, as in some 
methods I have seen, which kills the whole idea of cards 
being convenient yet quick means for reference. 


THE DIELECTRIMETER. 
A New Ou-Testinc Device. 


In modern electricity generating stations a considerable quan- 
tity of oil is used one way and another, and its maintenance 
in good condition, so that it can be relied upon to function 
satisfactorily in the manner it is intended to do, becomes 
quite an undertaking, especially if suitable apparatus is not 
available. 

There are several ways of reclaiming and reconditioning 
oil, amongst which is the De Laval centrifugal method that 
we described a year ago*; but any system of purification 
naturally involves means of testing the oil. 

The available methods of doing so are, 
convenient as could be desired, 
equipment is expensive, is apt to become bulky, and is not 
portable. The latter consideration often involves the carry- 
ing of samples to the testing equipment over considerable 
distances instead of testing the oil in situ and, if the sample 
be not taken with due precautions, it may easily become 
contaminated, so that misleading results are obtained. 

Disadvantages such as those that have been referred to 
should, however, be easily avoided by the use of new appara- 
tus that has just been placed on the market by its sole 
patentee and manufacturer, Mr. A. W. Empson, A.M.I.E.E., 
&e. It is known as the Dielectrimeter, and has been 
specially designed as a portable and convenient instrument 
by means of which the dielectric strength of transformer and 
switch oils is rapidly and readily ascertainable. Very little 
larger than, and as easily carried about as, an ordinary type- 
writer, it will be seen from the accompanying illustration 
(fig. 1) to consist essentially of an induction coil mounted 
on a polished mahogany base, and capable of producing a 


however, not as 
inasmuch as the necessary 


and a special feature is the facility with which the electrodes 
and cell can be adequately cleaned—an important considera- 
tion that is not always possible with apparatus of a similar 
nature. 

On the low-pressure side of the outfit are fitted a fuse, volt- 
mefer, ammeter, and reversing switches. The method of 
using the device is simplicity itself, and the power required 
to operate the coil is from 4.5 to 5 amperes at a pressure of 
12 volts, obtained from a small battery of accumulators. The 
base of the instrument measures 16 in. by 14 in., its overall 
height is 9} in., and its weight 28 lb. Carrying cases can 
be supplied finished in various styles to suit individual tastes. 

The Dielectrimeter is an inexpensive testing outfit that 
should prove of great value to all users of oil in any 
quantity, not only in connection with electricity generating 
stutions, but in many other spheres as well. 


—_—_——————_—_—__—— 


“ EXIDE” 


BATTERY SERVICE. 


CHLORIDE ELectricAL STorAGE Co.’s ORGANISATION 


As is well known to every motorist, the success of the modern 
motor-car electrical equipment depends upon the proper 
functioning of the battery. Unfortunately the battery cannot 
be mechanically and automatically looked after—it requires 
periodical testing and attention in order to maintain it in 
proper condition. 

One supposes that as long as human nature remains what it 
is, it is going to be difficult to persuade motorists, or even 
chauffeurs, to give their battery that slight periodical inspection 
und attention that wards off troubles, and at the same time 
considerably extends its life. There is an appalling number 
of these useful little power boxes ruined every year, purely 
by neglect. 

This is where the Exide Battery Service is able really to help 
the motorist. It looks after his battery for him and, if he 
so desires, shows him how to look after it himself. It does this 
in any decent-sized town in the British Isles—or, for the 
matter of that, in any part of the world. 

This service has been organised by the allied manufacturers 
of the Exide starting battery. These are—in England, the 
Chloride Electrical Storage Co., Ltd., of Manchester; and in 
America, the Electric Storage Battery Co., of Philadelphia. 
Each of these companies has a long and extensive experience 
of the manufacture of batteries of every kind and for every 
purpose. 

We outlined the organisation some six months ago on, the 
occasion of the formal opening of a new depdt and showrooms 
in London.* At that time there existed approximately 200 

such service stations in this country, and 








the fact that since then 7 number of 
Exide service depots in Great Britain 
alone has increased to 300 is a convinc- 
ing indication of the success of the ven- 
ture. In addition to these, there are 
similar de »pots in practically every coun- 
try where it is safe to take a motor car, 
the total number throughout the world 
being about 4,000. Moreover, the 
London premises, which were intended 
to serve the Southern and Midland dis- 
tricts, have during those few months 
become too small to cope with the 
demands ‘of the public. To relieve the 
situation another station was recently 
inaugurated in Dale Street, ‘Birming- 
ham, which we had the pleasure of visit- 
ing last week—another step in the 
development of the service agg poner a 
The work thrown upon the London 
depot has been so great that it had to be 
relieved by narrowing the district for 
which it caters. This depdt in Bir- 
mingham is established to meet the re- 
quirements of the trade in the Midlands, 
which will no longer have to look to 
london for supplies, and it is confidently 








Fig. 1.—THe DIELECTRIMETER. 


4-in. spark in air between needle points; that is, the equiva- 
lent of about 77,000 maximum, or 54,000 r.m.s., volts. 

The testing voltage is regulated by means of a variable 
spark gap between sphere electrodes, one of which is 
mechanically connected to a scale on the base of the instru- 
ment immediately in front of the cell that contains the 
sample of the oil to be tested; the scale is calibrated to read 
in r.m.s, values. The oil- test cell is provided with }-in. 
sphere catia, one of which is adjustable, the stems of 
the electrodes being mica insulated and capped with ebonite. 
The complete cell rests in a well in the te of | the instrument, 





expected to be a mother of further off- 

shoots. This depdt has been established 

in the heart of the motor-car manufac- 

turing centre, and it is hoped that 

the motor-car manufacturers will make good use of it. Many 

motor-car builders buy the lowest-priced battery, and in many 

instances where batteries are bought from the maker of a start- 

ing and lighting outfit, the price of the battery to be taken 

into account by the motor-car maker is the difference (usually 

# nominal one) between the price of the outfit complete with 

battery and the price of the outfit without battery. This pro- 

vides an explanation why Exide batteries are not supplied on 
new cars of some well-known makes. 

In America a different condition of affairs exists: There are 

no longer any makers of starting equipments who make, or 





*Exec. REv., September 16th, 1921; p. 388. 


* Kurc. Rev., Feb, 2th, 1922, p. 256. 
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indeed who supply, batteries with their equipment; the motor- 
car maker buys his starting machine from the maker of the 
machine, and his battery from the maker of the battery—he 
relies upon the specialist for his own line. The same condition 
will obtain in England in the course of time, and it Is a 
portion of the Chloride Co.’s mission to establish 1. 

The capital employed in the businesses of the makers of 
the Exide battery is over £8,000,000. This will give some idea 
of the resources behind the organisation and of the value of 
the guarantee and backing which accompany its sales. Here 
is a service organisation which it would be hard to rival in 
this or any other country. The service is open to users of all 
types of batteries, the charges are moderate, and every effort 
is made by proper supervision, by conferences, and by the 
utmost co-operation with agents to be of the greatest possible 
use to battery users, and to relieve the motor-car maker, the 
dealer, and the user of any trouble which may arise with 
batteries. 


THE ELECTRIFICATION OF RAILWAYS 
WITH HIGH-FREQUENCY CURRENTS. 


On July 17th, 1922, M. Maurice Lesianc presented a note to 
the Academy of Sciences on the subject of supplying power 
to railway trains with alternating currents of high frequency, 
without sliding contacts, and without affecting telegraph and 
telephone lines in the vicinity. The following translation 
of his communication is derived from La Revue Générale de 
lV'Electricité, in which the note is reproduced in full :— 

It is difficult to deliver strong currents to high-speed 
vehicles by sliding contacts; hence high pressure is neces- 
sary to reduce the strength of current, whilst also economis- 
ing copper. It would be convenient to use alternating cur- 
rent at the ordinary frequency, transforming it on the loco- 
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Fic. 1.—Srction or Ling Conpvuctor. 
lia. 2.—Primary AND SeconparRy Lines AND TRANSFORMING 
APPARATUS. 


motive to suit the motors, but such current interferes with 
neighbouring telegraph and telephone lines. However, if a 
high frequency were employed, say 20,000 cycles per second, 
and the current were carried by conductors suspended over 
the track, it would be possible to transmit energy to a cir- 
cuit carried on the train, without the use of a sliding contact. 
Moreover, the currents induced in adjoining telephone and 
telegraph lines would have no effect. on the receiving instru- 
ments owing to their high frequency; to prevent the induc- 
tion of high pressures in single-wire telegraph lines, it would 
suffice to connect the latter to earth at intervals through 
condensers, which would allow the high-frequency currents 
to pass freely, but would block the telegraph currents. 
Transmission Line.—Suppose the transmission line consisted 
of two parallel horizontal conductors 1.25 m. apart, 4 m. 
above the rails, and disposed symmetrically with regard to a 
vertical plane through the centre of the track. Each con- 
ductor would consist of two concentric tubes, 1 mm. thick, 
the external diameter of the inner tube being 20 mm. and 
that of the outer tube 26 mm. They would be separated by 
a dielectric 2 mm. thick, having a specific inductive capacity 
equal to, say, 2, and a dielectric strength of 400,000 V/cm. 
These tubes are interrupted at intervals (see fig. 1), and each 
is divided into sections of equal length, insulated from one 
another, each outer section overlapping two inner sections 
equally. Thus the line consists of identically similar con- 
densers connected in series. Its coefficient of self-induction 
is 3.751X10~* henry per kilometre. The capacity of an ele- 
mentary condenser 1 km. long would be 0.6094X10~* farad. 
In order that the line should resonate, when traversed by 
currents of 20,000 cycles per second, each section should be 
47.3 m. in length. A current of a maximum value of 100 A 
is assumed; the potential difference on the dielectric is then 
5,542 V, whilst it would require 80,000 V to pierce it. Finally, 
the shunt capacity of the line, allowing for the presence of 
the earth, is 0.0125x10~* farad per kilometre; to compen- 
sate for this an inductance coil of 0.00507 henry must be 









connected between the go and return conductors at each 
kilometre. 

Feeding the Line.—A primary line Pp traversed by direct 
current at high pressure feeds transforming apparatus of 
the type previously described (Exec. Rev., September 8th, 
p. 353, fig. 2), but the transformer feeding the network is 
replaced by a second resonator Lc tuned for the frequency of 
20,000 cycles/sec., like the resonator Ay. The secondary line 
XX, in which the alternating current is to flow, is formed into 
a loop s, and connected to the terminals of the coil L. 

Then, as has been shown by M. Boucherot, if constant 
effective potential difference is maintained between the ter- 
minals of the resonator tc, the line xx is traversed by a 
current of constant effective strength no matter what its 
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Fics. 3 anp 4.—Re.ative Positions or Overneap Coxpuc- 
TORS AND TRAIN ConbucTORS. 


impedance may be. Lastly, if its self-induction is compen- 
sated by capacity, as in the case considered, the current 
which traverses the resonator Le is entirely wattful. 

Receiving Circuits —On the roofs of the coaches (figs. 3 
and 4) are arranged, 1.25 m. apart, two tubes m and n, 10 
cm. in diameter and 2 mm. thick. Each extends under one 
of the line conductors, at a distance of 40 cm. from it, centre 
to centre. 

These tubes are carried on insulators and connected to 
those on the adjoining coaches by flexible conductors fitted 
with couplings. At the tail of the train, these couplings 
are joined together, closing the circuit, whilst at the head 
of the train the circuit is completed by the transforming ap- 
paratus. 

This circuit has, per metre of length, with the line, a 
coefficient of mutual inductance of 458.710 ~® henry; its 
inductance is 2,575x10~ henry. Allowing a current of 
1,735 A to circulate in it, a fall of pressure is caused in the 
line of 100 V per metre, taking 10 kW. But for this purpose 
it is necessary that the secondary circuit shall be in reson- 
ance. For this reason each coach carries a condenser inter 
posed in the circuit. If the coach is 13 m. long between 
buffers, its condenser must have a capacity of 1.892 micro- 













































Fic. 5.—Apraratus vor AUTOMATICALLY MAINTAINING 
RESONANCE. 


farads; it is subject then to a pressure of 7,300 V (effective), 
and stores 101 joules. The power made available on the 
coach is 130 kW. 

Maintenance of Resonance.—In order that the induction 
circuit may resonate, it is necessary that it be perfectly 
tuned, and the tuning must be maintained automatically. 
For this purpose, the motorcar is provided with a variable 
inductance D, fig. 5, interposed in the induction circuit of 
the train and consisting of two coils 1, and 1,, the former 
fixed and the latter movable; it passes from minimum to 
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maximum when the coil 1, is turned through 180 deg. A 
motor G performs the rotation in the direction required, 
its movements being controlled by an apparatus comprising 
a variable inductance k, consisting of a small fixed coil A, 
and a small coil A, which is kept continually oscillating about 
a plane at right angles to the coil A, by a motor H. The 
coils A, and A, are mounted in series in the induction cir- 
cuit, as well as the coils 1, and 1, and a galvanometer Fr, of 
which the pointer is connected to the pivot by light friction. 

When oscillating, the coil A, increases or diminishes by 
a small amount the inductance of the induction circuit and 
consequently makes the current strength i vary by, for 
instance, 1 per cent. The pointer of the galvanometer can 
move over a very small range between two stops , and vy. 
If it rests on the stop y, it closes, by means of a relay not 
shown, the circuit of the motor G; on the other hand, it 
opens the circuit if it rests on the stop y. The former 
action takes place if the current i increases, and the latter 
if it diminishes. 

A commutator mounted on the axle of the coil A, sends 
into the armature of the motor (whose field is always ex- 
cited with the same polarity) a current in one sense or the 
other according to the inclination of the coil A, to the left 
or the right.. The connections are so made that the motor 
makes the inductance D increase if the inductance F has in- 
creased, and vice versa, but.it only starts if the displacement 
of the coil X, has brought about an increase of the strength 
of current i, and it stops when the latter ceases to increase. 
Under these conditions, the inductance D is varied auto- 
matically so as to make the current i in the induction cir- 
cuit a maximum. 

Control of the Train Motors.—If the train is m metres in 
length, the power available for traction is 10 m kilowatts, 


supplied by currents ofsa frequency of 20,000, at a pressure 
of 5.76 m volts. But this power can be varied at will by 
detuning the induction circuit and consequently reducing the 
strength of the current. For this purpose a variable induct- 
ance controlled by the driver is provided 

The current will be transformed, as previously explained, 
into three-phase current of any desired frequency, which’ can 
be varied with the speed of the train. This will enable 
squirrel-cage motors to be used, the simplest type of all, 
which can be fixed under the coaches without difficulty, 
making them all motor-coaches. They will be connected in 
series, the e.m.f. available being proportional to the number 
of coaches, and therefore to the number of motors. 

This system not only dispenses with the use of sliding con- 
tacts, but also allows of the use in the transmission line of 
currents at very high pressure, and of collecting currents at 
low pressure on the train, say at 75 V per coach. The line 
constitutes the primary circuit of a transformer, of which 
the secondary circuit is carried by the coaches. All the 
transforming apparatus is of the static type, except a com- 
mutator, which only carries microamperes, and the controll- 
ing apparatus are reduced to a variable inductance coil and 
a very small rheostat intended to regulate the speed of 
the commutator. Finally, it enables squirrel-cage motors to 
be used. This system, then, appears to be much more simple 
and economical than the existing methods, from all points of 
view. 

There certainly will be many difficulties to surmount before 
the three-electrode bulbs of large output required to produce 
or transform the high-frequency currents are realised in 
practice; but the author has thought it well at once to draw 
attention to this very important application, in order to show 
how great interest attaches to the study of these bulbs. 








THE NATIONS’ 


FOOD EXHIBITION. 





OrGANISED by the International Trade Exhibitions, Ltd., in 
conjunction with the Trades’ Markets and Exhibitions, Ltd., 
the above-named show was opened at Olympia on September 
6th by Sir Thomas J. Lipton, Bart., K.C.V.O., for a period 
of three weeks. It is designed on an ambitious scale to 
bring before the public, and in the most attractive manner, 
the world’s greatest industry. The foodstuffs exhibits are 
supplemented by displays of machinery, refrigerating pro- 
cesses, plant utilised in hotels, catering establishments, and 
so forth, and many items of a ‘labour- -saving character, which 
can be used with advantage in the preparation and cooking 
of food. A series of lectures appertaining to health, cooking, 
and food, has been arranged, anda sum of £1,050 is to be 
distributed in connection with competitions, while several 
oversea British Governments and a number of foreign 
countries are represented. The number of exhibitors totals 
nearly 300. 

Whilst the suitability of electricity for driving refrigerating 
machinery in cold-storage warehouses and large installations 
of a similar character is as obvious as the desirability of this 
class of load to a public electricity supply undertaking, it 
may not be so generally known that the same principles can 
be applied in shops, hotels, catering establishments, &c. 

Several refrigerating equipments are to be seen at the 
show, but probably the most interesting is that of A-S 
REFRIGERATING Macutnes, Lrp., which is being adopted ex- 


Fic. 1.—A-S ConpDENSER AND EVAPORATOR. 


tensively throughout the world for small and medium-size 
installations, over 11,000 A-S machines being in actual opera- 
tion at the present time. 

Features of this novel machine are its simplicity and the 
fact that it requires no skilled attention. The accompanying 
illustrations will show the marked difference between this 
machine and others one is accustomed to seeing: there are 
no gauges, valves, or similar contrivances to be attended to, 
and positively all one has to do is to start the driving motor 
(indeed, this operation may be done automatically if need 
be by means of thermostats) and let the plant run until the 
desired cooling effect has been obtained, when the motor is 
stopped.. From the users’ point of view one of the great 
assets of the machine is the fact that it gives its maximum 
output continuously and automatically without having to be 
regulated in any way; while, furthermore. the temperature 

‘ean be reduced to any desired extent: it never requires to 


be re-charged with lubricating oil for the 
chemicals, or refrigerant. 

The first of the accompanying illustrations shows the 
essential parts of the A-S machine, while the second is a 
view of the complete ice-making plant. In this case the rotor 
is ‘* ghosted ’’ jnto the tanks to show its relative position with 
regard to the latter. In the brine tank portion a series of 
cans is placed, the cans being filled with ordinary water which 
in the usual way is formed into ice. To enable its mode of 
operation to be clearly understood reference should be made to 
the sectional sketch (fig. 3) which has been drawn with a 
view to illustrating as simply as possible the imternal con- 
struction. Essentially the machine consists of a spherical 
condenser on the left and a cylindrical evaporator on the 
right, joined by a hollow shaft, to the free end of which is 
fitted a driving pulley p. The illustration represents the con- 
denser partly immersed in its cooling water, while the 
evaporator is partly immersed in the liquid to be cooled, the 
two being connected by a hollow shaft, through which 
passes a small pipe H. The usual compression cycle is adopted, 
a compressor of special construction being suspended from the 
shaft in the condenser, and weighted, B, so that, as the con- 
denser and evaporator rotate, the compressor remains in a 
vertical position. The oscillating motion is obtained by an 


compressor, 


2.—CompLete A-S REFRIGERATOR. 


eccentric on the shaft to which the piston is connected. The 
upper portion of the compressor housing is arranged in the 
form of a large oil container 0, into which the lubricating oil 
(a chemically pure mineral oil) is collected by the scroop A as 
the machine rotates. The oil then passes over the whole of 
the working surfaces (including the interior of the compres- 
sor) in a definite and pre-determined stream, thus ensuring 
perfect lubrication. One of the chief factors responsible for 
the success of the A-S machine has been the system of lubri- 
cation employed, which is so perfect that after years of work- 
ing the wear in the compressor and other parts is quite 
inappreciable. Some of these machines have been opened up 
after they have been running over five years, and it has been 
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found that both the refrigerant and lubricating oil were in 
exactly the same condition as when the machines were origin- 
ally sealed up, while the wear was so fine that it was 
impossible to measure it accurately. It was also found that 
the efficiency in each case was practically the same as when 
the machines were new. 

By following out a cycle or two the operation of the 
machine can be more clearly understood. In the first in- 
stance the gas is sucked from the evaporator through the 
opening G in the end of the shaft that projects through the 
evaporator on the right by the compressor, by which it is 
compressed and then discharged into the condenser, which 
is rotating in the cooling water, by which its heat is 
extracted, and in consequence it liquefies. It then passes 
through the pipe H in the shaft to the evaporator, where it 
again evaporates and absorbs heat from its surroundings, 
which may be brine or other liquid depending upon the form 
of cooling employed. This cycle continues indefinitely so long 
as the machine is rotated. 

Before dispatch the machines are charged under a vacuum 
with the requisite amount of lubricating oil and refrigerant, 
after which they are hermetically s¢ sealed. It is quite impos- 
sible for the gas to escape because the whole of the working 
parts are completely enclosed, while at the same time there 
are no valves, glands, of pipe connections, through which 


1 








Fic. 3.—CoNDENSER AND EVAPORATOR IN SECTION. 


leakage of gas could take place. This enables the machines 
to run for many years without re-charging, an important 
factor which should be borne in mind, particularly in dis- 
tricts where it is difficult to obtain the necessary chemicals. 
Further, there is no deterioration of the lubricating oil, 
because, before sealing, the air is entirely exhausted from 
the machines, thus ensuring that carbonisation cannot take 
place. For use in tropical and other situations, where water 
ig scarce or expensive, an economiser can be supplied (as a 
standard fitting) to the condensing water tank, and with this 
in use only a comparatively small quantity of water is used 
for cooling purposes. The motor main switch can be coupled 
with the water-cock, so that when the switch is turned on, 
the condensing water is allowed to circulate. These small 
machines provide an admirable day load for supply under- 
takings, as they run at a steady load for many hours a day. 
On Messrs. OLIver Brotuers’ stand are to be seen several 
Strite automatic toasters (fig. 4) that have been placed on 
the market by the Waters-Genter Co. (U.S.A.), in the belief 
that they fill a long-felt want in restaurants and hotels that 
have found the making of good toast in quantities a difficult 





Fia. 





and trying problem. The device is substantially constructed 
of polished cast aluminium, and all one has to do is to place 
the slices of bread to be toasted in the slots above the oven, 
press down two small levers (as is done with a cash register) 
and leave it. Through the operation of a timer, which can 
be set for any degree of toasting desired, the toasting stops, 
the electricity is cut off, and the finished toast is raised out 








of the oven automatically when done. When the machine 
is once set for the quality of bread used it will continue to 
toast uniformly without further adjustment. It makes toast 
in a minute and a quarter, and the largest machine makes 
575 slices an hour. The four-slice toaster measures about 
12 in. square at the base and stands 14 in. high; the eight 
slice machine is 12} in. by 15 in. at the base and is 17 in. in 
height, there being four bread slots 114 in. long, each of 
which will admit two large slices or three small ones if the 
latter are not over 33 in. wide. This gives the machine a 
capacity of twelve small slices or eight large ones at a time 
or an hourly capacity of 350 large or over 500 small slices. 
The toasters consume electricity only when the bread is 
actually toasting, and only for the amount of bread in the 
machine; the electricity is switched on automatically when 
the toasting starts, and is switched off in the same way when 
done, so that the energy cost per slice is small. 

Messrs. Hersert SmetHurst & Sons, Lap., exhibit elec- 
trically-driven ventilating, air purifying, and disinfecting 
mac hines. 

The *‘ ViGoraTatk ”’ system of air purification is obtained 
by a centrifugally-produced upward current of water con 
verted into spray, by collecting the air over a given area by 
the fan, and the cleansing effect by slowly passing the 
vitiated air through the water spray; the pure air escapes 
at the base of the apparatus. These movements create a 
natural current of air from the lower strata to the higher, 
thus removing the foul air and replacing it by pure clean air. 
The effect of this apparatus is to dissipate the carbon 
di-oxide, the ammonia, the nitrous oxide in excess, together 
with other noxious fumes by absorption in the water, or 
counteraction by necessary chemical reagents, disinfectants, 
de-odorisers, &c. The solid particles are washed out of the 
air and are deposited in the water pan, to be periodically 
removed by the drains. 

The circulation of the air and water within the casing is 
performed through a hollow cone-shaped tube (inverted) 
revolving in suitable bearings. At the top of the tube there 
is a shaft on which is fitted a volume fan, and an a 
of the shaft is coupled to the motor shaft, so that the fan 
wheel, which induces the air current, and the cone-shaped 
tube, which elevates the liquid, are all driven together. At 
the base of the cone-tube the tube rapidly tapers to a point, 
which is sealed by a short spindle for the bottom bearing. 
The rapid revolution of the cone-tube, which has a small hole 
at the lower end dipping in the water in the pan, elevates 
the water up the tube by centrifugal force to the wide por 
tion of the tube in the form of a film, which is converted 
into a spray on leaving the top, when it falls back by gravity 
to the pan reservoir. The fan fixed on the upper part of the 
shaft induces the vitiated air through the perforated cover 
and forces it down against and through the water spray, and 
it is eventually ejected through the vanes at the base purified 
and cleansed. The object of the vanes at the base of the 
apparatus is to prevent the water, under the influence of the 
rapidly revolving inner cone-tube, from being sprayed on the 
surroundings outside, and this it does effectually. 

THe AvoNMORE ENGINEERING Co., Lrp., has on view the 
‘Acme ”’ electrically-driven knife cleaning machine and 
other labour-saving appliances for the caterer. 

Messrs. JoserH Baker, Sons & Perkins, Lap. (in con 
junction with Messrs. Fullers, Ltd.), exhibit working 
chocolate and confectionery machinery, amongst which is 
a ‘‘ universal enrober"’ for covering sweets with chocolate. 
The machine is electrically driven and the chocolate is main 
tained in a liquid state by means of an electric heater. 

Messrs. Bensam & Sons, Lrp., show coal, gas, steam, 
and electric cooking apparatus and “ electro-vapour ”’ radi- 
ators. 

Tue FarkirkK Tron Co., Lip., has on view “ Falco”’ and 

‘** Hotpoint ’’ electric heating and cooking ranges suitable 
for small flats, houses, &c., in addition to a special display of 
devices for an all-electric kitchen. 

Messrs. Exvecrrica, Urticiries, Lap., exhibit their current 
limiter and cooker-radiator appliances. 

Messrs. IL. G. Hawkins & Co., Lrp.—On this firm’s stand 
such labour-saving devices as electrically-driven coffee mills, 
meat choppers, egg and cake mixers, &c., may be seen, as 
well as lighting fittings. 

Tue Hopart Manuracturina Co., Lap., has a large selec- 
tion of electrically-operated coffee roasters, potato peelers, a 
dish washer, loaf moulder, dough mixers, mills and 
choppers, &c. , , 

Tue Nationa, Gas Enaine Co., Lrp.—Amongst several 
vertical and horizontal gas engines on this stand a vertical 
water-cooled gas engine direct driving a 3-kW generator is to 
be seen. 

On the gallery the THor Co.’s washing and ironing 
machines, vacuum cleaners, and drying cabinets (all elec- 
trically operated) attract attention, as does also a penny-in- 
the-slot electrically-driven piano that is exhibited by the 
Harper Piano Co., Lrp. 

Several sets of refrigerating plant that are on view are 
driven electrically, in addition to many of the machines that 
are to be seen on the stands of other exhibitors, while it is 
of interest to notice that several of the firms that are demon- 
strating cooking processes are doing so with the aid of electric 
cookers. 
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NEW PATENTS APPLIED FOR, 1922. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DeLt AnD 
Sternens, Chartered Patent Agents, 285, High Holborn, London, W.C, 1. 


23,251. “* Mounting geowte fittings on instrument boards of motor vehicles.” 
August 28 
* Detectors “Fz wireless telegraphy, &c."’ H. R. Rivers Moore and 
. Radio, Ltd. August 28th. 

23,286. ‘* Telephone receivers.’’ C. Brandes Inc. 
States, June 13th. ) 

23,294. ‘* Telephone instruments."’ C. M, Farquhar and W. S. ects 
i 28th. 

3,306. ‘* Control mechanism for electric ship propulsion, &c., systems.’ 
Metropolitan- Vickers Electrical Co., Ltd. August 28th. (United States, Sep. 
tember Ist, 1921.) 

23,307. “* Device for releasing billiard balls, &c., and for automatically con- 
trolling lighting, &c., circuits. J. R. Bell and Burroughes & Watts, Ltd. 
August 28th. 

23,308. “ Electro magnets." 
Electric Co.) August 28th, 

“Sparking plugs.”” G. F. Sleath and M. S. Stephenson. 


August 28th. (United 


British Thomson-Houston Co., Ltd. (General 
August 


* Electric junction boxes.”” A. W. Claremont (legal representative 
A. Claremont), E. A. Claremont, L. B. Claremont (legal representative 
of E. A. Claremont), and G. H. Scholes. August 28th. 
23,321. ‘* Electric cooking apparatus.’’ R. Ullrich. August 28th. 
23,332. ‘* Electric couplings.”” D. S. Ince and G, W. Pearson. August 28th. 
23,335. ‘* Electric incandescent lamp bulbs.” J. Dyke and C. Hering. 
August 28th. 
23,337. ‘* Electric incandescent lamps.’’ Naamlooze Vennootschap Philips’ 
Gloeilampenfabricken. August 28th. (Holland, August 30th, 1921. 
2 . “Glow discharge tubes with gas filling.” Naamlooze Vennootschap 
Philips’ Gloeilampenfabrieken. August 28th. (Holland, September Ist, 1921.) 
23, ** Electric lamps with enclosed arc discharge.’’ Naamlooze Vennoot- 
schap Philips’ Gloeilampenfabrieken. August 28th. (Holland, September Ist, 


“Head lamps for motor vehicles.’’ F. E. Musgrave. 

** Electric lamp lock.”” W. V. Slynn. August 29th. 

* Controller fingers for electric switches."" E. N. Bray and E. N. 
August 29th 

* Electric resistances."” E. N. Bray and E. N. Bray, Ltd. 


August 28th. 


August 


* Controlfing and operating sliding contacts on inductance tuning 
. Ogden, August 29th. 

. “Control of electric lifting magnets, magnetic chucks, &c.”" H. E. 
Bowen, W. Brooke, E.’ Holme & Co., Ltd., and Steel, Peech & Tozer, Ltd. 
August 29th. 

23,399. ‘* Electric igniting devices.’ O. Bartschi. August 29th. 

23,401. “ Discharge tubes with enclosed arc discharge for alternating cur- 
rent.’ Naamlooze Vennootschap Philips’ Gloeilampenfabrieken. August 29th, 
(Holland, August 30th, 1921.) 

23,402. ‘ Electric lamps with enclosed arc discharge."’ Naamlooze Vennoot- 
schap Philips’ Gloeilampenfabrieken. August 29th. (Holland, September Ist, 

“Electric fusible cut-outs.” 

. F. Searle. August 29th. 

23,410. ‘* Telegraphic devices.” A. R. Angus. August 29th. 

23,425. ‘* Electric condensers.’"" N. W. McLachlan, August 29th. 

23,437. ‘* Selfexciting electric machines.” J. Sousedik and R,. Suczek. 
August 29th. (Czecho-Slovakia, August 30th, 1921.) 

23,447. “‘ Manufacture of electric storage battery plates.” 
August 29th. 


23,458. ‘* 


C. C. Garrard, A. H. Railing, and 


J. Plews. 


Electromagnetic safe lock."” M. Deakin. August 29th. 
Electric incandescent lamp and process for manufacture of same.” 
Dr. Just Fele Izzolampa es Villamossagi Gyar Resvenytarsasag. August 29th. 
(Hungary, September 6th, 1921.) 

23,472. ‘* Terminal plugs for electric flat irons.’ S. Ginsburg. August 30th. 

23,479. “‘ Variable condensers for radio instruments, &c.’" F. Addie and 
Victoria Electrical (Manchester), Ltd. August 30th. 

23,490. ‘* Primary electric batteries."" B. F. S. Baden Powell. August 30th. 

23,492. ‘* Wireless telephony.” B. N. B. Wireless, Ltd., and B. Bryan. 
August 3th. 

23,493. “* Telegraphy.”” D. Murray. August 30th. 

23,494. ‘* Wireless aerials.’"” N. Crowther and S.. Wainwright. August 30th. 

23,509. “‘ Crystal detectors for radio instruments."’ F. Addie and Victoria 
Electrical (Manchester), Ltd. August 30th. 

23,516. ‘* Magnetic motor.”” J. Hurych. August 3th. 

23,528. ‘ Devices for controlling ignition circuits of motor vehicles.” W. 
Cc hipperfield. August 30th. 

23,530. Electric cooking ufensils.’* 


23,464. “ 


H. Endres & Magnum Ges. August 


Electric smoothing irdns."’ H. Endres & Magnum Ges. August 


Amplifying arrangements for telephonic currents.” S. Strauss. 


“ 


August ; th. 
23,544. 


Tuning apparatus for wireless telegraphy and telephony."’ E. A. 
Stinchcomb, August 30th. 

547. Battery case for motor-cycle electric head lamps, &c.”” W. Long. 
Installation of electric horns on motor cars, &c."’ W. H. Glaser 
‘A. Vandervell & Co., Ltd. August 30th. 

“Coils for electric al apparatus, and methods of manufacturing 
British Thomson-Houston Co., Ltd, (General Electric Co.). August 


Transformer rectifier.” H. R. S. McWhirter. August 3lst. 
Electrically-operated direction indicator for motor vehicles.” W. 
August 3lst. 

Electric lighter.” B. J. van der Stigehel. August 31st. 
Devices for testing sparking plugs, &c.”" F. M. Denton. 


August 
“Electric storage batteries.’ H. M. Genese, G. R. N. 
Pritchett & Gold, and E.P.S. Co., Ltd. August 31st. 

23,654. ‘* Appliance for use with felephone receivers."” C. C. M. Kennedy. 
August Bist. 

23,655. ‘* Control of trains... A. R. Angus. 
December 13th, 1921.) 

23,656. ‘* Automatic 
August Bist. 

23,660. ‘‘ Means for adjusting electric lamp holders in lanterns.” F. H. 
Morris and T. Taylor. August 3lst. 

23,667. ‘ Sparking plugs.” J. R. Davis. August 3ist. 

23,669. “* Radio receiving apparatus for wireless telephony.” FE. 
August 31st. 

23,679. “* Electromagnetic transmitters... FE. CC. R. 
Manufacturing Corporation). August 31st. 

23,683.* ¥ Electromagnetic sound producing devices.” H. Wade (F. J. 
Kaehni and W. L. Kaehni). August 3st 

23,684. ‘* Electrolytic systems for preventing incrustation and corrosion of 
metals."’ J. N. D. Heenan. August 3lst. 

23,688. ‘* Device for varying illuminating power of electric lamps.” J. C. 
Roberts and H. C. Roberts. September Ist. 
23,692. * Collaps'ble electric heater." E. J. 


Minchin, 
August 31st. (Australia, 


telephone systems." H. Baron (F.  Aldendorff). 


A. Graham. 


Marks (Whiteland 


McCormack, September Ist, 


23,701. “* Method of commutation and control of electric dynamos.” T. 
Cooper. September Ist. 

23,702. “* Case for spare sparking plugs.". H. R. Skinner. September Ist. 

23,711. “* Trolleys of electric tramcars, &c."" H. R. Garth. September Ist. 

23,720 ‘* Maintenance and cleansing of secondary batteries... G. A. Pen- 
rose. September Ist. 

23,722. “* Electric switches.” J. W. Clark. September Ist. 

23,726. “* Tramway tracks.”” T. H. Rushton. September Ist. 

23,745. “‘ Electrical heating apparatus.” J. R. Quain. 

23,746. “* Electrical heating apparatus’ J. R. Quain. September Ist. 

23,747. “ Electric switchboards and circuit selecting apparatus.” Cc. F 
Atkinson. September Ist. 

23,755. ‘* Starting device for magneto-electric ignition machines.” A. G. L. 
Neighbour. September Ist. (Australia, September 3rd, 1921.) 
23,766. ‘“* Terminal setting tools.’ - Brandes Inc. 

(United States, July Mth.) 

23,767. “* Telephone head sets.”’ C. 
States, May 12th.) 
23,771. “* Method of distinguishing between opposite directions of energy 
a Western Electric Co., Ltd. (Western Electric Co., Inc.). 
at, 


September Ist. 


September Ist 


Brandes Inc. September Ist. (United 


September 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1921. 

4,513. “Systems for signalling by means of high-frequency currents.” 
British Thomson-Houston Co., Ltd. (General Electric Co.). February 8th, 1921 
(184,498.) ; 

4,904. ** Electron discharge devices.’ British - Houston Co., Ltd 
(General Electric Co.). February Ith, 1921. (184,5 

5,170. “* Anti-vibration dévices for the sein or support of 
lamps.’"" Wardle Engineering Co., Ltd., and k. E. Hopwood 
1921. (184,508.) 

5,621. “Electric discharge tubes.” Naamlooze 
Gloeilampenfabrieken. April 20th, 1920. (162,268.) 

- ay | devices for paying - and automatically. winding in elec- 
tric conductors.’ . D. Stowell, N. D. G, Robertson, and W: ayne Enginecring 
and Equipment Co.” Ltd. February 24th, 1921. (184,518.) 

6,902. “* Sensitive film supports for X-ray photography.” N. E. 
March 2nd, 1921. (184,519.) 

7,973. ** Electrolytic cell.” 
June 14th, 1920. (165,071.) 

8,462. “‘ Electromagnetic relays... W. E, “Barber. March 18th, 1921 
(184,524. 

10,599. “* Transformation of alternating electric préssures and currents to 
direct pressures and currents and to different frequency and number of phases.” 
Johnson & Phillips, Lid., S. A. Stigant, and A. I, Tracy. April Ulth, 1921. 
(184,532.) 

12,658. ‘* Systems of electric current distribution."". C. A. Turner. May 3rd, 
1921. (184,547.) 

12,896. “* Selective switches particularly for use in automatic telephone sys- 
tems.”” Western Electric Co,, Ltd. (Western Electric Co., Inc.). May Sth, 
1921. (184,551.) 

13,400. ‘* Perforated tape controlled apparatus suitable for use in connection 
with pres aie.) apparatus.” Creed & Co., Lid., and F. G. Creed. May Ith, 
1921. (184,5 

13,426. “* ixteren discharge devices."’ British Thomson-Houston Co., Ltd. 
(Ge neral Electric Co.). May llth, 1921. (184,560.) 

441. ‘‘Commutators or distributors for use in connection with electric 
ignition systems.” F. W. Baker. May 12th, 1921. (184,562.) 

13,622. “* Process for obtaining metallic electrolytic deposits easily detachable 
from the cathode.”’ Soc. d’Electro-Chimie et d’Electro Métallurgie. June 18th, 
1920. (165,082.) 

13,731. ‘* Electric rivet heaters.’’ E. Schroder. May 17th, 1921. 

13,809. ‘“* Stranded cables.”’ Sir C. A 
R. W. Midgley. May 17th, 1921. (184,574 

13,819. ‘* Means applicable for lubricating the armature and axle bearings 
of tramcars and the axle bearings of railway and road vehicles."” H. Murgat- 
royd. May 17th, 1921. (184,576.) 

13,909. ** Intermittent vibratory contact devices for electric circuits.” J. 
Quain and G. P. Ferreira. May 18th, 1921. (184,580.) 

14,04. “‘ Telephone transmitter mouthpieces.’’ Western Electric Co., 
and L. van Rutten. May 19th, 1921. (184,588.) 

14,290. “Combined switehes and plugs for electrical purposes.” 
Tucker. May 23rd, 1921. (184,594.) 

14,335. ‘“* Centrifugally-operated switches.”’ British Thomson-Houston Co., 
Ltd., and A. P. Young. May 23rd, 1921. (184,595.) 

14,445. “ Battery indicator systems."’ G. Cooper and J. } 
24th, 1921. (184,599.) 

14,615. ‘“‘ Sound wave concentrators." A. Marr. May 26th, 1921. (184,600.) 

15,94. “ Suspension device for overhead conductor wires for electric rail- 
ways and the like.’ Sir P. Dawson and F. W. Fawdry. June 9th, 1921. 
(184,629.) 

16,230. ‘“‘ Electric igniting devices.” H. J. Cohen (J. Nies). June 13th, 

(184,631.) 
17,129. ‘* Reflectors."’ British Thomson-Houston Co., Ltd. (General Electric 
June 22nd, 1921. (184,645.) 
5. “Control of electrically-propelled vehicles.” M. J. Pattison and 
Electro-Mechanical Brake Co., Ltd. June 23rd, 1921. (184,646.) 
“ Electrical protective systems.” Metropolitan-Vickers Electrical 
October 9th, 1920. (170,268:) 
. “* Electromagnetic switches.’”*’ British Thomson-Houston Co., Ltd. 
(General Electric Co.). June 29th, 1921. (184,648.) 

17,765. ‘‘ Secondary cells or batteries for electricity storage."’ C. G. Smith 
June 30th, 1921. (184,649.) 

8,589. ‘“* Electric — A. Dinin. July 8th, 1921. 
14,119/1%.) (184,658. 

8,811. ‘ Binder Tor securing telegraph and telephone wires to insulators.” 
O. R. Williams and D. D. Williams. July 12th, 1921. (184,663.) 

18,973. ‘* Electric switches.”’ British Thomson-Houston Co., Ltd. (General 
Electric Co.). July 13th, 1921._ (184,666.) 

19,991. ‘“‘ Electri¢ selective switches for automatic telephone exchanges and 
the like.”” C. W. Wilman. July 26th, 1921. (184,677.) 

21,561. ‘Casings for electric’ cut-outs and similar apparatus.” W. T. 
Henley’s Telegraph Works Co., Ltd., and W. H. Nichols, Avtgust 13th, 1921. 
(184,694.) 

25,600. “‘ Worm gearing for electric vehicles.’ G. Muller. 
1920. (169,973.) 

26,383. ‘* Switch or contact device for use in a battery or electric circuit.” 

. Barnett. January 20th, 1922. (184,721.) 
"26,797. ** Manufacture of pottery particularly adapted to electric insulators.” 
F. Scheid and Schomburg & Sohne Akt. Ges. October 10th, 1921. (184,725.) 
29. ‘* Means for indicating the presence of noxious gases such as fire- 
Ges. fur Drahtlose Telegraphie. November 24th, 1920. (171,988.) 
* Sheet metal sleepers for railwaYs and tramways.” A. H. Hill 
and E. Roberts. December 28th, 1921. (184,743.) 


1922. 
2,123. “ Electric control systems and apparatus.” 
Mécanique. January 26th, 1921. (17 74,602.) 
2,401. ‘ Electric incandescent lamps.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). January 26th, 1922. (184,748.) 
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